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20 -fe^^Ff^s >::imm^^(D^mi^thX^<^m^n^^l'X 

25 <^(t•r^ ^n^^xitmm^mmmt^misbxM^^^o ^:ix. ^^^s -fe 
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10 

^l&bT;:^^^ >=f^^U >(SM)-\i:^i^lbTv^;5o b*>bs -fe^^ h* 
^if «®^^<&0iii-r-5ifM^^^ji:bT*)»a^^ti 

20 ofeo 

1 van Blitterswijk, W.J., van der Luit, A.H., Veldman, 
R.J., Verheij, M. and Borsts (J. Biochem. J. 369, 199-211., 2003) 
0<'^^X^2 Hannun, Y.A. and Luberto, C. (Trends Cell Biol. 10, 
73-80., 2000) 

25 0W^:icWi3 Mathias, S., Pena, L.A. and Kolesnick, R.N. (Biochem. 
J. 335, 465-480., 1998) 
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^¥WW[-:XU,4: Ji, L., Zhang, G., Uematsu, S., Akahori, Y. and 
Hirabayashi,Y. (FEES Lett. 358, 211-214., 1995) 

(Goodpasture antigen-binding protein; J^T GABP ^ > ^"^^ Mt.M^ 

^zti^^^) (Dm:^y'p^ ->>'!fmm^ {i>j.y gpbpa26 ^>/^^mt 
20 j'i^mt7iK^^:i.ht^:ib^) ifi^m^nx\.^^m^i:imtmm.mi^m^ 
^^^thx^m-r^mmti^m^x^^^^t^^mx.. :^^bm^^^t 

25 ttj^to-^. :^mBM ii) It. mmm'^KDT^jmmm^m-r^ hCERi 
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(2) w^nrnm. ^nmsE^m. mmmm 

X {i-fbis sffl CD ^ b x « v^ e> n ^ ^^j ^ ^ tuiB^ 0^ 

la ^ajcfcbs (2) BiilB^B^ (1) t^mr^^^^iBXx. 

mutiiUii>u. ^^mnu ^mm^m. w^mmmnu ^\±ihm^nm(D 

^tz. :^^m (3) \'mm^mm'r^mm(Diikmizm\^^^n 
15 ^tuiB (1) i^tm^fi^mm^i^m-r^%<Dt^^^o ti^ti'^mm^u 
mt^cLtizjiy), a^^BM (3) mtmm (i) ds^-t-^i^^^tcja 

20 Sfcs 2!s:^0J (4) iis iS^J»-^l*fe{i3CD:F^y^iB^J©^3 7 
0aS~m5 9 8^a^ fe;SV^«i32?!J#-^2X{±4CDT^ y^SB3?lICD^ 

3 9 7m&--m6 2 4a^>?)^e>^§mmx^>/i^s<&w?ij^^j:i-s 

BuiB^B^ (1) CD-te^^ K$|ir5Sl^iSm-r§^^J^*l#^-r^*)<Z)T-fe^o 
*^**;5^^^Mffl-r^Cht:J;t). 2|s:BBJ (4) It. MfB^BJ ( 1 ) 
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^fes :^mM (5) It. mtmrn (1) izmm^fi^^mm^^m-r:^ 

'5 

(6) i±x mmm-^ 5 <DU^mn<Dm 1 1 o s^a^- 
^ 1 7 9 4m*^x mnm-^ Q (ommmmom 1 1 s 9:^*^-^i s 

7 2 iB^J#-^ 7 ©i^^ie^JCD^ 1 5 3 9 2 2 2 5:^ 

S^Ts XttiB^^JS-^ 8 ®mifeiH5»JCD0 118 9 Jfi^^-m 1 8 7 2 J^S 
10 M*^e,:feSiiaife;?.:^SiB3?!|-^&;Sc:i:*2Kf^a:'r^BulB^B^ (5) \zm 

j^mt ^MMt^m^vxm i^ntzm^m^uu-r 
20 ^rso 

5&»Pb"rilSl^tifc*©ffeSBuf3^B^ (7) lc:|Bm$tlS^2^^ K 

ffi-rsciiticfc 2|s:^B^ (8) lulB^B^ (7) As^TS^^t^iD 
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5 m^fitd'hoxi&^mmmm (?) Ki± (8) iztm^n^^'^ k k^s 
-r^^hizxy), :^mBM o) -mmmm (?) xi± (s) *s^-rs 

10 

:$:^B^ (10) it. tufB-ir^ ^ K^^:frt-^MKmfc:»^n 
A^*^^m^^^^ffl-r§eii:{c:J: (10) {±s BuiB^B-i (8) 

^fcs *^Bji (11) it. Kip&jgi^iSii-r§^^jii^2 

D^ (1 1) »s ifM^-fe^^ h'CDM 
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Sfes :^mM (12) Its mm^nmtK >J^:^7 ij 

t^nm (11) icif3«^ti§'fe^ ^ \f(ommmm^um-r^m\i(Dm^ 
(12) {is mmmm (11) As^rs2^m{csn^Ts -t^^ h'®m^ 

10 Tjs^BJ (13) y:s HuIB-fev ^ h*^^^-r^#^#M*Ss 31^:^7 

jis -b^^ KJis-^w-rsm-^jiiiWA^^^iM^tiiiHufB^B^ (1 1) X 
{± (12) icmm^ti^'i^^ ^ \'<Dmm^m^i^mT^m^<Dm^:^m 

15 3) HuiBBB^ (1 1) (1 2) ifim-r^^mizm^x. -t^^ 

^tcs (14) Its 1513^2^^ K^^^-r^^#Ml3»^ti 

20 i>-fe7^ K}i)Ss ^^(l^tt^isi$t^fc•fe■7 ^ k-^^^Iuhb^b^ (id tiB 
i!^^o t^ifi^mm^um-r^^^hiz^iOs :^^m ( i 4) iuib^ 

B^ (1 1) AS^-r^^mtiP^Ts ^SX@l3:j3{t§-b7 ^ KCD^fi:^ 
fc: fr a ^1 AST* t S i: V^ a ^ ^ o 

25 
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^1t. 2|s:^B^ (15) BufB^IR«jmM«^JASb'TaVi'^>T*fe 

:hmmmm ( 1 1 ) - ( i 4) ©VA-rn^^-igi^iBm^n^-k^ ^ 
^mmr^^tizj^y). :^%m (i 5) mumm (i i) - (i 4) 

b Tz LY-A2 mm.(D MCD :fe J; t;^ ^ -r -k - > i^MT S ^^14 ^ Vtz^3^ 
^mtmxi&^o msm (A) «s LY-AZ/hCERXi^Jia® MCD j3J;tJ«^-f 

^-yicMT^^^^^^m-rmx^y). msm (b) cho-ki 

LY-A2 ?^Jig^ X?* Ly-A2/hCERT mm<D U >JiiH^^«^^t-EIt? 
15 o ^ 4 0 ( A ) lis C H 0 - K 1 S^JjSs LY-A2 j^JiSs Xt± LY-A2/hCERT 

Ds B4EI (B) CHO-Kim> U-kZmm. XJi LY-A2/hCERT 

m5mi±s cHo-Ki mms ly-a2 mm. LY-A2/hCERT m 

20 JiSfc^St^ SM-^^^^tStt^?N-r0-C-fe^o^6|2Ii±. CHO-K IJM 
LY-A2 JMJiS^ Xt± LY-A2/hCERT ^BSCiS {t^Cg-DMB-Cer^ 

H O - K 1 LY-A2 Jllia. LY-A2/hCERT mmi^iB S Cs-DMB-Cer 

25 Cs-DMB-Cer ^ffl V^fc^ffllS^i^hm^iimmii^^Mm^^-r 
Elffe^o SSEIii^ CHO-K IMs LY-A2$fflJ|a^ Xt* LY-A2/hCERT 
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m9M (A) {is cHo-Ki mm-> ly-a mi^^ xt* LY-A/hCERi asa 

©MCD^^j^^^flHTfebs ^ 90(B) (is CHO-K 1 J^flSs LY-A2 
5 y.lt LY-A/hCERT^fl^{3i5{t^[^*C]-fe U J;t>*[^*C]zi U 

l^fc]3iMf^^^^^i^m®^M?&5^■rEIT•fe Ds ^90 (C) {is CHO 
- K 1 iBJUSs LY-A2 mm. X {i LY-A/hCERT ^ffllflS ICiStt^CB-DMB- 

c e r ^m\^^rzmmmMtm^mwimm^(D^m^^Tm-7^^^ o m i 

Om (A) {is (LY-A2+FL-hCERT) ^J3Ss (LY-A2+FL-hCERTi) ^JiSs 

10 iu-Az + ^^^^—) mm. cno-K imm. Rxj^ii-kzmmomd 

^^tS^^^-TElT^ bs miom (B) {is (LY-A2+FL-hCERT) mm. 
(LY-A2+FL-hCERTi) mm. (LY-A2 +^^^^'-) i^BScDin; FLAG irCf*: 
<&fflV^fc:'>:I^:^^5'>>^D»V MS«f 6DSg^<£:^f l2|-^$> §c ^1 1 E|{is 

CHO-K imm. j^niY-kmmi^^^if^ cert k-t 

15 :SmRNA©yif >:/Dy h^^ff CDJ^^^^fiaT-^* ^ o ^ 1 20(A) 
{is CHO-K Ij^JiSs LY-A2i|BJias (LY-A2 + cCERT(G67E)-FL) mmR 
n (LY-A2+CCERT-FL) MCD ^gt^^^-TEI-r-fe t) s ^ 1 2 HI (B) 

{isifi;FLAGJjt^?£ffll>>:fe:e7J^:^^>>^p y bffW^J^r^^^-TST^^o 
^130 (A) {is (CHO-Kl+pEGFP) mm. (CH0-K1+ pcCERT-GFP) B 

20 m. (CH0-K1+ pcCERT(G67E)-GFP) aj3^{C^]^bfe GFP *fe{i GFPlfe-^ 

CERT td[)Vi^ii^m^'^'-ti-h(Dmmmmmi:ij:^m^mm(DmM^ 
^•tm-^^^. Ml am (B) {is cHo-KUfflflSs (cho-ki+ pegfp) m 

m. (CH0-K1+ pcCERT-GFP) mm. (CH0-K1+ pcCERT(G67E)-GFP) mm 
25 fe^o mi Am (A) {is -fe^^ F®3iil^il£5i-r§?S14® hCERT^> 

^'^^m.m.^(Dm'^^^w^tmr:^^. si4in (b) {is -ir^^KcDis 
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T^T-feSo mi emit, hcui ^>/^^m. hcmi^.^y^^^'^. 

5 hCERTAPH ^ >>'-?^M. hCERTAMR ^ V/^^'Hs 43 J:Z>' hCERTAST 

MtJf fc: PHhCERT MRhCERT ^ ^ M:i3 «fc t)« SThCERT 

«^©^fe#je<^^-ri2iT'fe miim (b) -t^ ^ b-cDm^^ib 

{±s hCERT ^ >>''?^M> hCmSi^>J^i^M. hCERTAPH ^5^ Ms 
hCERTAMR ^5^ y/"^ ^ *5 «fc tJ« hCERTAST ^ >>'1 ^ afetJf 13 PHhCERT 
>/^^M. MRhCERT >>'1^M*5cfct>* SThCERT ^ ^Iz j; § -fe ^ 

15 ^ K©M^j^lil%i)E5tr§tStS®«iJ^M«^^-rElT?fei»o 



:^^m<DmMit, mm^-^i(DT^ ymmm^m-r^ hcm^>^^^ 

20 iB2niS^2CDT^ y^ia^J^^^TS hCERTii$7 V^I^Mn ia^J#-^ 3 

©T^ >'^iH^J<£WrS cCERT ^ feJilB^J*-^ 4 OT ^ ^ 

Mie^j^^t-^ ccerTl^ >>'■^^^^ x{±^tu5)CD§im^^57 yv'i^^H^;^ 

ic hCERTi,^>/'^iJ7^3fet>* cCERTi^V^-^^^K® \^ ^ ^ >m^RXJP^n^ 
25 (Di5^>/-^^KO >^^^3t^ll 1 l^^To CERT ^J'V^-^^KfAs 13 
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acute regulatory protein-related lipid transfer; START) K 

^n?) © 4' ^^J^ (middle region, MR)© Y?^^>t:K^ < 3o© K^-T 

CERTi^5'>/'«^^Jis^n^tiili^i&i^K-t? 9 5 %iik±%(D-m\^^T 5. 
JSLXJ^/M^7.-$^-mmi^^n^titz cCERT ^ >;-?i7MMt>*fc^©^©llS?L 

15 <K©^5'>>'i^®<&^ro 

b h CERT (hCERT)i57 VM^^Mli^ ^© J; ^ td bT#§ CI Ji^ST* § 
LY-A*5|^© SM^ft^[pim^-&Sffiffifi57=^;t=3pj/U^;|^^(cDNA)<&JiJlT© 

(MCD)lc:^^g5^14{c:feD> SM^mAS|limbfc$Blfla;i)S mcD icMT^m^^ 

25 mt^m^iM-Wi^mX^tiX^^^^ cDNA ^'If y ^ ^ -^^ U p< ^— 

(polymerase chain reaction; PCR)?£lc: cfcoTiiili bXIHlRUfco HHUl 
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cDNAcDri— K-r?)^S7>>'^^^Siix t h 6PBPA26 (h6PBPA26) UTtI^ 
irifi|^^tlTV>S^>>''^e7^i:ll| — T$>-:3fco6PBPA26 ©^flap^-fCD^ 
5 tgli5fe^S^T-fe-:Dfco 2|s:B^ia«lcPi&-r^ J^^lCs GPBPA26CD 
Ml^T-©^tfe{*-fe^ ^ h*fi^3§l(ceramide traff i eking )T-$> ^ 

BufecD-e> 5^j3ai*i©^ti<^^bfe^:asii-r?>fetofc:N 6pbpa26 

fc> GPBP i:||^e?Jl3|^-®iB^j5&^-r^^>;i^7M* CERTt(a large 
IQ splicing variant of CERT)Jl^^bfeo M^M • I^I^bfc cDNA 

Sf9 ^JiS^ i:*CDm^it&«^m^ CHOilffl^s 
HeLa jffllJiaxHEK293 J^flS^ft CDIIi?Lt&^*&#J^fla:^i: i:T»i&^(D:&^fc: J; o 

GPBP (hGPBP) tit V^^o #1tfF:*Ci^2 hGPBP 

J;t)* 26T^y'i^/J^^V^SlJ:^r^-f $/>^Mj^J^-h6PBPA26 %#i£b 
X^A^^ttm^^tiXh^^o te^f: RNA l/^;VCDM^ff^e>^ hGPBP StJf 
20 hGPBPA26 {i ^) fc^^^^lWr'^m bt ^/^ § C ^ A^^^ tL-Cl^ ^ 

h6PBPA26 CDSa*s®^^3^^^bTl^:5^::^iAS7f^^tlT^/^So b^b:& 
dS5)s h6PBPA26 45«kt>* hGPBP (i^iJ3a^{C^l3^:&bT*5 !9x 

J;oTs-fe^ ^ Ki|iili<§:{Sait-§^^JhbTW^trfe^^ii*5^$tifc:o 
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^^Sl^*ilbt:^ START \i^^>s t-56:t>*>N iB^J#-^ 1 XIA 3 O 
m3 7 ia»~^5 9 8a*feSV^JiiB^J#-^2Xii4cD^3 9 T^S 

in vitromm:! DNA^x ^^^^ ^ iniUomm:^/jl^B^m.m^ 

e>tl^o !l(DX^^Ji^>^^^m.t\yX^ PH Kpi-f >^:^.VN?t CERTAPH 
MR I'^'f >^^V^fc CERT AMR ^ >>'1^'Ws START l^p^-Y 
10 XD^^mr^ ST CERT h'^'f >i5^^^ >^^^m^M 

^T^^hifiX^^o CERT ^ V.'-^i^M© 3 7 0#@©T^yMT' 

15 START K^'f >CDT^ y*SS8l::«i5^^^A-Cs MR K^^f 

^^.fcis hCERTi$'>>''?^'Si:T^ y^i^SiB^J*S2|s:Ma?Ii3l^--efeS 
ISm^^^ >/''^^HT-fe^ hGABPA26 ^ V/l^^KJ^s Raya, A ^(D^lsm (J. 
20 Biol. Chem. 275, 40392-40399, 2000) J; t) f# & X ^ 

^ — ^fflV^■t^ Raya, A e)CD:&^(J. Biol. Chen. 274, 12642-12649, 
1999) tl^eo T^m^ff V^^;^^^^<£MMr ^ 13 J; 13 t# ^ C i: # 

25 \iQ,U\^yj^^Wh-:^W^^nmfM^^^y^'^^9.X^^ hGPBP ® 
cDNA<DlE^JJi^&^®^?SlcJ:oTf#^Cl i:3f)S"C-§§ (GenBank#-^ : 
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AF136450) o J^-oXs bT V^ S DNAB32?!l§ PCR iSlc: J: hCERT iB 

tzitm -r ^ d i: T*s hCERTi, ^ n — F ^ iH^j#-^ 6 CD DNA mm 

V^T^^K^fTV^^ S d hCERTi ^ 3 

5 AS-t*^i)o ^fes ^^hCERTi,iS'>/l^Kld:, Raya, A ^ J. Biol. 
Chem. 274, 12642-12649, 1999)fc«^oTs cDNA ^ 

T- ^ ^ o 

10 ^e>t:s iB^J#-#7©J^^iB5yi3^^£;f S CHOms^cD CERT 

(cCERT)©^;^ cDNA iB^J{i> cDNA ^ D >;/ i?:^: SMART RACE cDNA m 
m^^if ^<&fflV^T^ cDNA^^CDfflatti lis (rapid amplificaton of cDNA 
ends; RACE)^ff a Cli:-e^^-rsc: hAST^So ^bTs CHO JfflJIS cDNA 
"p-^y^y U— h icbfe PCR <^ff "5 C cCERT © ORF ^ 

15 li^d i:*s-e^So ii® PGR t: j;^Tx IB^J»-^ 8 ©i^SiS^Jfc 

^|i&-rS CH0iBflaffi5[5©CERTi(cCERTi)^3— KT^ DNAiB^J>&Ji*g b^ 
^D-- >^7-r^d ^*)T'§ao cCERTtCDT^ y^iB^J(iia^J#-^4 fc: 
S^bTV^^o 

25 
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j^xj^^^±Ti^::Lj^>h) . mmm m^it. kimo,)i. ainh4(so4)s 

i/^ij. ^3e77-^>. A1(0H)3. CasCPO^)^. U J;t>';^^) , V 
ji^]y:t^Y (^J;t«5i<'; IC j3 U AU ^) ^ Jfe ^ tKtiafe 5@CD5^ 
^tlH (Mx.iis Mycobacterium tuberculosis CD D »i7 Ds jfe 

25 ?)r;flc: Corynebacterium parvunis SBI^S Bordetella pertussis 
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m:^\t^mLtcmmm{:: Naci edta ^mmvtz^^x-Mo^mm 

Ma^{^i:bTii> -e?!];^?* 2 0-2 5'CT•ffV^^ 3 - 6 ^S^P^CD^^^gE 

5&s^*b<s CicDJ;a'&-fe^ ^ K2i bT '*C. "Hs "Ns >=0 if t: J: o T 
25 bV^o 
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NaCl 43 J;tJf EDTA ^^^i)D b fe'\^:?^-NaOH h U 

15-42 -C-??10~25 0^^<^^a-r^7^^<&^{f ^iIi:*5-etSo 

10 

^ilxat:*5V^T{*^ -(^Mbfc^OS-^J^^ 50,000xgT-3 0~6 0 
K ® SStlHrtStt ^ - 7- :^ ^ >f 1f — T-IS^f -r S C i: * ^Mf S c: i: 

o 
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b NaCl 43 J; tJ^ EDTA ^ miU b -NaOH J^^tt^ 

ismr ^ tStto^fl'J^:^^^ i: Hit® ^ ® ^ #{f § i: ibs-e # s o 

Eo (Dm^-^mjSLnm^ntzm^m^^uir^:^^t\^xit. -fe^^K^ii 
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^*^J^5Pm{-^^^b;^c^i^ti^ 12,000xg-e3~l O^^^^^iil^^ 

15 

Ji;T> |lii^J^^(^T2|s:^B^^Ht^*i*^6^l^iiB^-r^:i)^x entitle 
«?!)^t?feo-Cx 2|s:^B^<£$>JKf ^^feCD-e^*^tV^o TIB^SS^^J {C:j5 

20 — D— :^>^ (MolecularCloning) H 2 jifej [Sambrook, J. ,Fritsch, 
E.F.*5d;t;« Maniatis, T. Cold Spring Harbor Laboratory Press 
<t ^ 1989 ^{3^TiJ] ^) b < r;i3 > h • > • ^ v^s^^r^ 
— >^^^ :tD i; — (Current Protocol in Molecular Biology) j [Ausubel, F., 
Brent, R., Kingston, R., Moore, D., Seidman, J., Smith, J.j3<kt/f 

25 Struhl, K.^s Wiley and Sons4±A^e> 1987 ^>?)^ ^Tilf«J 
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• t h • • h D 'i7-f ;i/;^-7-f U —(Human HeLa Retroviral 

5 library)^ pLIB ^ pLIB-EGFPs pEGFP-N3 *5 SMART™ RACE cDNA 
iiti^y iJ'DVT^^y ^(Clolltech)4±M®%©'&fflV^fco 

• pcDNA3.1/Hyg(+)s pcDNA3.1/Neo(+)s 

(LipofectAMINE PLUS™)M^s pcDNA3.1/V5-His-T0P0(R)^i^ iS'-s 
pCR-Blunt II-TOPO (^mm^^) :?^->'1-::^iJ7Urh • 7 7 

10 — b;^ h*(SuperScript™Fisrt Strand)-&figS^:^7^As :J3J:'0f'^ 

^ l/:^^ h*{*N >f >t: h P>y>(Invitrogen)tfci&^6>-en^tt 

• - J.— b i; K— v(Nutridoma™)SPs 7 — i^ — >(FuGE6E™) 6 b^>:^ 

15 ;KCoinplete™EDTA-free)iiDi/i • Tr^-f K i^-Y oo:;^ (Roche 
Applied Science)1±A^e>MXbfe*)CD^fflVNfeo 

• LA PGR™ ^ b :fe J; Xf/^ -iU^Xh (^^^^S : Pyrobest ) DNA 5i< 'J 
^5— tfli^:!b^ (Takara) ^t^Pe)^Xbfc'fe®^&fflV%feo 

• KOD-Plus-DNA ^ U ^ ^ — if *^ e. U:fc<fe©^fefflV^fco 
20 • pBlueScript(R) SKlKpBS)'^^^ ^ h ^ i^ — >(Stratagene)tt 

• r^;^ ^ bcD/jNX'Jr— :7'Dp< ?t^(P^omega)ttM®e7^1f— 
^'7•^:^(Wizard PLUS)sv ex:;^7^A^fflv^fco 

25 (Qiagen)tt© HiSpeed r^;^ ^ h'^^Fy b ii-ify y A5^^n 
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-f :t-7 5}?(New England Biolabs)^*^ bfeo 
• pET-28a(+)^^ ^ —:^^XJ^:Kmm BL21(DE3)^{±> ^"^^ > (Novagen) 

5 'T]y^1)-y)]y:^u{^mi^^^ Alexa Fluor )594 -V^Jnl^ e^^^^^^n 
y^»;>6^ 6- CN- (7 -r: hD^>-fe-y- 2 -;^-=3F-1?-- 1 , 3-:^ 

4 --f;!/) T^^D jbT'D'f ;v-D-j^UXD-:^7'f >=f 

i/> (6- CN-(7-nitrobenzo-2-oxa-l,3-diazol-4-yl)amino;) 
caproyl-d-erythro-sphingosine; C6-NBD-Cer)43 J; t)?N - ( 4 , 
10 7;V:^D-5, 7 4 3 a, 4 a. - i^T^ - s - ^ > 

(N-(4,4-difluoro-5,7-dimethyl-4-bora-3a,4a-diaza-s-indacene-3-p 
entanoyl)-d-erythro-sphingosine; Cj-DMB-Cer)!*^ l^=3ra. ^— • 7'n 
— ^ (Molecular Probe) ^t>i)>e>)#Abfc^)CD^&fflV^^o 
15 • ^ ^)]/^—^ i/^n ^T^'Ts h U > (methyl-b-cyclodextrin; MCD)s 6418x 
5i^U>^^>^ mFLAG M2 ^ ^ ^ D-:^;l/^n;^*:^ fliflfi^RS^ 

*^5^'>i^Jfil?iT;i/y^^ >(B S A)t±i/^x'1±yb*e)MXo 

y\-^T ny^T" • — 'J t: h (AvantiPolarLipids)tfc*^e>j^Ab 

20 fco 

• ^i^U tr~';7^> • i^y}]/-tV h'(polyvinylidene difluoride; PVDF) 
lli:fcd;t^*5t^ — ^yS/i • — (horseradish 
peroxidase; HRP)Jfe^'¥^ln;-^ e^x^sE^^D U > G {i/W K 
(Bio-Radmyt)>e>^Xbfco 
25 • BD Living Colors'^^k.Y. ^ ^ U —i-JVifimt^ X2 y ^:^ti' 

Xbfco 
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• Ui^ — ^ • -^J}^^ h i; —1d:(BI0M0L Research Laboratories) j?P 

• 3- (4, 5 2 -^TlZ-f -2, 5-5^731— 

10 2 U e7A:7'D ^ K (MTT) fiPIC'fb^W^m*^ 5) b 

• ■x' XtrC G28 ^ y ^7 p — :)-;vi?uf*:l*:^ hi/ :^ >y >(StressGen)1±i&* 

Abfe*)®%fflV^feo 

■■L-[2,3,4,5-3H]T;W^->(71 Ci/mmol), L-[U-'*C]-fe U >(155 
15 mCi/mmoD^ [p< ^;i/-^*C]=J U >(55 mCi/mmoDx [la,2a(n)-3H]3 
P— ;i/(49Ci/mmol)s ^ 5tf A (Megaprime)DNA "7 ^ U > i^=¥ y 

«fc t>*ii^'fb^^^ ( enhanced chemi luminescence ; ECL ) 2/ :^ A T T i/ 
^A • /t-f ;a--9--r (Amersham Bioscience) tt*^ bfc ® ^ 

20 • [v'^;!/ ^ h ;i/-i-^*c] N-^''?;!' ^ h ;i/-D-:r: u ;^ p ^ > 31 > 

(55 mCi/nraiol)^ ^^''f ;i/-l-**C]i^7M/;r>f ;i/-rac-i5^ U -fe P — ;U 

(55mCi/inmol)s [=i U >p< 5^;V-^*C]X 7 ^ > ^ 31 U >(55 mCi/mmol). 

(55inCi/mmol)^ [2->'i;U^ h'f;V-9,l 0 -^HCN)] L-a-S^/"^;^ ^ h ;i/ 
25 *X7 7'5=-i^;v:3 1; > (30~60Ci/nimol)s •;;^P-[3-='H3:^7 ^ >r3 
$/>(20Ci/inmol)t*r^ U :^ > • (American 
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Radiolabeled Chemicals, Inc. )*»^MAbfe<&CD^fflV^feo m 

> UT V^ S J: a TLC T'iitM b fe^ l^^ffl U fco 

• [a-"P]dCTP (3000 Ci/mmol)}*/'^ — =3p (PerkinEliner)^*^ 

• SMART™ RACE cDNA tiiJi^ffl V^Tf^J^b}^ 5' -RACE Ready CHO cDNA 
^^V^Z' -RACE Ready CHO cDNA JA. a3i:^^#Sf • ^flS-fb^gP m ' 

10- ^fflVNfeo 

• (lR,3R)N-(3 - t HD^^ri^- 1 - t K D 3 - 7 

rD;v) K7^;t7>T^ h*[(iR,3R)HP A- 1 2]^±^ ■M-m:K^:^^mm^. 

• CHO cDNA ^ U — CHO-Kl $fflM**© mRNA A> >"ti: 
15 h Dy>^t®X— 7° h(SuperScript™)r^^ ^ H$/;^7^A 

<&fflV^T^t^bfe^)0§fflV^feo 

• PBS/nFL — tis pBS T-fe 

. FLAG™ t! b — T'lB^J >?)Sf>I-Sn-C ^ § J; "5 D — - > i7g|5ti$3# 

^mMmtfK pBS ^— bfe cD^ffl V^fc^> feA 
20 Tic:i¥3ili-r§ PBS/nFL^^iS7-%ffiV^■C^T^^^^f^{i^ pBS^^^S^- 

^ ffl l^ T ff "5 i: ^tfe-e o 

( Appl ied Biosystems )^t^®5^ — i^mi^W^ ^ GeneAmp )PCR X 

25 7^ A 2700 h ABI PRIZM™ 310 ^fflV^fco 
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(DBAS 2000 -r ^— S^T:^^-f if— ^fflV^feo 

• ^£-f2is:i/>^ 1^ — 5^3 ^itj^i^^^— {±TP:i7(Aloka)tt® LSC-5100 ^^ 

h;v?a!J^^BtiJA>B3tM<^f>if©^7^;v f-3ooo <&^tt^tiffl 

Axiovert) S 1 0 0 T V^s ^^Y' — K • *y T*;!/ b* • 7^7^ -f :^ (charged 
coupled device; CCD):j!3P< v h-^:^tt®7'i^^;V CCD :i3p< 

^ C4742-95-12 ^^ffl bfeo 
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9 


pLIB (1470-1491) ! 


3'-GCCCTCACTCCTTCTCTAGGCG-3' 


#2 


10 


pLIB (1631-1605) 


5'-CTTAAGCTAGCTTGCCAAACCTACAGG-3' 


#3 


11 


EcoRI/hCert 


5'-CAGAATTCACCATGTCGGATAATCAGAGCTGG-3' 


#4 ■ 


12 


EcoRI/FL/hCert 


5'-CAGAATTCACCATGGACTACAAGGACGACGACAAAA 

TGTCGGATAATCAGAGCTGG-3' 


#5 


13 


hCert/XhoI 


5'-GGCTCGAGCTAGAACAAAATAGGCTTTCCTGC-3' 


#6 


. 14 


hCert/FL/XhoI 


5'-GGCTCGAGCTATTTGTCGTCGTCQTTGTAGTCGAAC 
AAAATAGGCTTTCGTGC-3' 


#7 


15 . 


d26ex/fusion-R 


5'-CAGAGGCACTGACTAGATCAATGGAAGACATGGAGG 
AAGAGCGACTATAGGGCTTTTGGACAAATCTATGTGTCC 

-3' 


#8 


16 


d26ex/fusion-F 


5'-CCATTGATCTAGTCAGTGCCTCTGATGATGTTCACA 
GATTCAGCTCCCAGGTTGAAGAGATGGTGCAGAACC-3' 


#9 


17 


EcoRI/dPH 


5'-CAGAATTCAGCATGGAATCTGGATATGGATCTGAAT 
C-3' 


#10 


18 


dSTART/XhoI 


5'-GGCTCGAGCTATTGGACAAATCTATGTGTCCC-3' 


#11 


19 


d760-1515vf 


5'-CTCTTCAACCTTAGTCTTGTGCTGTTCAATGGC-3' 


#12 


20 


d760-1515vs 


5'-CAGCACAAGACTAAGGTTGAAGAGATGGTGCAG-3' 


#13 


21 


Hind3/Cert3-24 


5'-CACAAGCTTCGGATAATCAGAGCTGGAAC-3' 


#14 


22 


Cert351-331/Bgl2 
Xhol 


5'-GGCTCGAGCTAAGATCTAGTCTTGTGCTGTTCAATG 
GC-3' 


#15 


23 


Hind3/Cert352-37 
5 


5'-CACAAGCTTCGGAATCTGGATATGGATCTGAATCC- 
3' 


#16 


24 


Certll07-1087/Bg 
12Xhol . 


5'-GGCTCGAGCTAAGATCTTTGGACAAATCTATGTGTC 

CC-3' 


#17 


25 


Hind3/Cert 1108-1 
128 


5'-CACAAGCTTCGAAGGTTGAAGAGATGGTGCAG-3' 


#18 


26 


Certl794-1774/Bg 
12Xhol ■ 


5'-GGCTCGAGCTAAGATCTGAACAAAATAGGCnTCCT 

GC-3' 


#19 


27 


iGP{hll96-1163) 


5'-GAGAAAGTGTAGCAAGGATTCCAGCAGTAGTTGC-3 


#20 


28 


cGP (984-1015)' 


5'-GAAGATGACTTCCCTACAACTCGTTCTGATGG-3' 


#21 


29 


EcoRI/CHOGPv 


5'-TAGAATTCACTGGCGCAGCTCTCG-3' 


#22 


30 


CHOGPv/XhoI 


5'-GGCTCGAGGAATGTCACACAGCCTTGC-3' 


#23 


31 


CHOGP (1891-1911) 


5 '-AAGATCCCAGCCTTGACTG-3' 


#24 


32 


hCert/XhoI-GFP 


5'-GGCTCGAGGAACAAAATAGGCTTTCCTGC-3' 
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• CHO-K immi^T^ 7'*?;i/^^~:3i/^>>3> 
(American Type Cell Collection) ifi^mXh. :$:^B^# ^ {3 J: 

•cmmi^^Mm-'LI-P^mt.^^^Mm^ilia.nQ.dsi, K., Hara, T., Fukasawa, 
5 M., Yamaji, A., Umeda, M. and Nishijima, M. (1998) J; Biol. Chem. 
273, 33787-33794. ) *S:^ir b:feoKitainura e> (Gene Ther. 

7, 1063-1066., 2000) \c ^ ^ii^iL^ fitciy h P ^ 5^ > 

10 • CHOiBJia»s Ham ' s F 1 21#mfc 1 0 %m^^ i^MmmS)t^ 
=.->V>G (10 om^/mL) ^XUm.m:^ hl/rhT-fix> (10 
0//g/mL) %1i^bfcJMflSi§#i^i&(F12/NBS)4»s ^SJS 3 S'CtljSV^ 

n^Dg/J^^£^^Mi§il&tI 1 0 %J3&i^Jfil«(FBS) U >G( 1 0 0# 

15 {4/mL) :feJ;t)f«5^;^ h UT" hv^ $/> (10 0 >ag/mL) 

bfem^«t&tt(DMEM/FBS)i4i. ?am3 7'"C^3*5l^•C^ 5%CDC0 2ll 
H^T-l§#bfeo 

• h U K-x'm ( 1 h U K --^ S P :fe <ktJ« 2 5 

/zg/mLCDyv^'T^ >>>^#^-r^H am 's F 1 2 i^ife) 4) b < 
20 ti^ -a.— h >; K— BO Jgife ( — J.— h i; K— -^i^ifet: 10 /zMCD:;^-l/ 
h U -i^A • BSAm'&i$::}3J;t)f 0 . 1 %(D FBS 5fem*abfc:^ife) 
Hanada f) (J. Biol. Chem. 267, 23527-23533. , 1992) iz^-oXm 

IJJlT©^JIiT' CERT ^ >>''?^^MJ^tJ^^©mm^^$' >>'-^^j7M5g:Mgiibfco 
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fco Albritton, L.M (Cell 57, 659-666., 1989) IdlB^^tb 

^y=7y^ X K pJET • Brigham & Women' s Hospital ® James 

Cunninghamlf ±<k $IJPS#^ Stu I J;tJ^ BamHI 

■eMSUT^t) mufe mCAT-1 cDNA^s PffLl&J^M^^K:?'^ :^ ^ • 
10 pcDNA3.1/Hyg( + )CD Eco RV/Bam HI gP^Kl^A mCAT-l/pcDNA3. 1/Hyg 
?£#^bfco mCAT-l/pcDNA3. 1/Hyg ^ Bgl II "C^a UTiS^^b bfe^s 

i/> B(250/zg/mL)^^inbfc F12/NBS i§ife4JT*i§# bs v'n-T ^^-T 

15 > B»l4|5^<&)Wl^bfeo^m5)0**©mCAT-lfg^l/^;VJi^CDS^tt<& 

iEltMi4T;v:^r:>si?5ai5^^tg1^fc:bT*^i*bs ^*)^^e^fc^3^-r^ 

»^ LY-A2^^ bfeo m.m\i.T)l^^~>m\}72^^Ty'iz^:^mt Wang 
e> (J. Biol. Chem. 267, 23617-23624. ,1992) CD:&Sfc:ip bfco fe:^ 
L.'S^y)72^^Kmm±. 25 mM^^:^ -KOH (pH7.2) mmm^ llSmMKCU 
20 0.9 mM CaCl2, 0.81 mM MgS04. 5 mM H-^JVzi—Xii^n OA mM L-[=^H] 
:F;^:¥->(1.25/zCiM)^»bfe<b©^fflV^^ 25° c-e30# 

<t h cDNA^-f u— ^jfig3^f h D <j7-r ;i/y^5t&^cDi®^:&?*> 

^^(HeLa)j^]3a 13^3151-^ cDNA ^:^||^tlT S 1^ hD'^^;V:^ 

^fflV^Ts ^'ly '5r5;>^$fflJ|aT*$)§ Plat-E ^iSt^A bfco b^>:?^7 
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^m^muir^o niiRi^ife^^s ^■r> iso x g-r- s^^^iCNb. 
5 ^^mmLtzo 

<^n— >>fb^nfe cDNA ^^Mir^u h n e^-f ;i/:^5l&^®l^^;&^> 
fc:7^^i:PI#^;^^T's Plat-E illJia-N^Abs jv7.')&^m^mm.h 

tuo mmtft^ >^^^MiGm^^M-r ^tzii>^iiii. plib-egfp piat-E 

10- tasa^^Xbs e^^f ;V'X^-??S§^^bfco 

58° C T- 30 ^9-^Mbfe*)CD<fe^ffl bfeo 2 W75<@CD LY-A2^Jia^ 
m-w&M'^^^MizmmVXs lO mi F12/NBStfN 37° C"^— ^l§«b 

15 feo^jt:©B>b h cDNA^'f »;— hD'!7>f;v:^)ia^m^F12/NBS 
T*10{S#IRb> ^m3^i5®M®bfc^»; :/V>(800 /^g/mL PBS)*S 
mm^^Aig/nh i:3&i)<fco t:mJnbfc*)CD^^^i§t&i: bfco ^fl^oJ^ 
^^S^^^M^fet) 5mLCDi^^t&m{C^tfebTx 37° C-^6^^i§#b 
tz. 10 mL CD F12/NBS {3||t^*^t^bT^ ^ tr— Rfet&«bfco B 

20 flS^ h U ri/>^ST-|lIl^bs 150-mmlSm^«Ml3— M^fe D 2 W^^iB 
flS^itabfco 10 mL CD F12/NBS cfs 33° C T•-*l^fe^&«bfe^^ 

CD LY-A2 Mj&Sj^^f S i:^^* e. tlfco 
25 <MCDMi4[lim^*<&Mif^-ra:^S> 
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5 mm^. 10 mL®^ifilMF12tgiifeT*— ia^5fc#b:fe:^N 25 mL ® 10 mM 
MCD/F-12 (^Jfll?iF-12t&fl!il::^*^bfe 10 mM MCD ^^^jiigS® bfe % ©) 
37° C T*— ^^iSMbfeo ig^m* 12 ml © PBS T-H|ll?5fe?t^x 25 mL 
CD F12/NBS ^Sax.T 33° C t: 7 ~ 1 OS^J^^bfco ^^m-ot^m^^ 
h V rs^>5!LSK:«J:oT^mbs:©th*|qI^©MCD mMizmx^tcotzlzXys 

eo-um jfi^ig^Mi: bfco i^th4 m® MCD x^x^^m^tzmmi^ 

HbTs ^^#^^fToTM5£m®ibfco 5ltMbfc^fla®ftJ**f> MCD 
Wtts ^ ^ -fe - > ^^ttiS ck t>* SM ^^^As CHO-Kl ^flg-t? ^^ti^\y^ 

15 <LY-A2RJ^J3Slc:^A^tl•rV^^ cDNASti^eb; D~->^-r^:6t^ 
> 

LY-A2RJ|fflflat#A^tlTV^:|) cDNA^^y ^ y ^ PGRt?tii|Sbs 
— ->^bfco -r^to-fes LY-A2R5aiJ!aA*?>iSMbfc>if ^ A DNA^7^>r 
I/— hilbTs pLIB tfOlH^JiZlS^-r^-^^^r U 

20 l/;r^h*(^l®r7-r-T-#l*5c);t>*#2)<l:r^-f v'-iiUT. PGR 
§=fTofeo ii«ibfc}^2.4 ^DJgft'^T— (kbp)CD DNA^^s 
pcDNA3.1/V5-His-T0P0^^ ^ — l3f?Xbfeot#e>tifer^::^ ^ LY-A 

CHO-Kl mmi^^j\^i^mw.ir^mmt^m^^ntzo mu 2.4 kbp dna^ib 

25 ^J5£^5l^^bfc^c:5^ Raya, A (J. Biol. Ghem. 275, 40392-40399., 
2000) izX^X-rxi^L^^^nxXf^^iL h 6PBPA26 ^y^'i^ncD cDNA 
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IB^J (GenBank#-^ :AF232930) ^^Mfi^t^^l^I— T*$>S d hlfit^tl'^tzo 
•te^ ^ i:*sB^^jJj^t::5cofeCD-es mmm^i^. GPBPA26 

^>^^^n}i:^w&3i^n-'(omm^m'r^^y-^^^M^ cert ^>>'i^ 

5 ^ii^SUfco 

<t h CERT ©^c^^t^SB?!] (open-reading frame, ORF)CD^ D— — 
^> 

\i h CERT >^i^M(D ORF <&J-^T®:&^fet: p ~ - > ^ bfeo^^ n > 
10 iPOs ^l©r^-f V— # 3;RtJf# 5 ^fflV^T PCR^ff ofeo ^ 

So iiiligbfeJ^ 1.8 kbp DNA^&Eco RI ^ Iho I T^O-S^s pBS'^^^J' 
— ® EcoRI-Xho I P-->t/bfco f> tlfc 7°^ ^ 

15 pBS/hCERT i:^f>Mt:feo d Ci-^^ P-->e^Ufe cDNA CDlB^Jtis 

Raya, (J. Biol. Chem. 275, 40392-40399., 2000) IZX^XfX 
^C#^^ttTl^Sfc h GPBPA26 HCD ORF IB^J (GenBank#-^ : 

AF232930) i:!^-T-feS d fci^SS^bfco 
< b h CERTi § u - K 1" DNA CD#^:^^ > 
20 GPBPA26 ^ >>'1^M (f ^^D-feH^e^l:: CERT ^ ©SliJ^r 
^-f bT. 78 bp®:t^V>5{)S$e>t:APt>DN JSmi:bT2 

6 y^a»:;'s:^V^m^T-feS GPBP(-r=&to t>^M6^i3 CEMO^M^ 
^i:fflm©MT•^]^b•tV^:S^i:*s^^)nTV^So b h CERTi(hCERTi.) 
I3ffi^-rs 0RF@H^J<feWT©J:"5l3#fifeb> i^n-^^^bfeo ^"T^ 
25 pBS/hCERT hizb^ d^o, ^ 1 {3f3^® -f "x--* 3 h 

# 7 :&fflV\TPCR<£:tTVK^1.2kbpCDiii|®DNA<&^tfco— :&T%pBS/hCERT 
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-cpcR^^TV^^ mo.i khvommmk^ntzo ^ics ;m^i.2kbp:fe 

^ll3fB«cDr^>f x'-ttSJl*? ti^fflV^T PCIL^^fV^^ ^1.9 kbp 
5 (DM^ DNA ^^#feo CI CD 1.9 kbp DNA CD Eco RI h Xho I ^MM^^ pBS 
^^iJ'-cD EcoRI-Xho IgPtet:#Xb"r i^D-:::^>e^bfe7'^:^ ^ h'^ 
pBS/hCERTi i:i&#ltfeol.9kbpDNA<DSB^J»N-r"?!lz: Raya,A (J. Biol. 
Chem. 274, 12642-12649, 1999) \,z^-z,xm^^tiX\^^^ hm? ^ 
^7^©0RF©Sa^J (6enBank#-t : AF136450) Izi— gtbTl>S C >£5t 
1 0 L/ o 

< CERT b* -r ^ DNA ©i^^;^?* > 

pBS/hCERT hlCb^ ^ 1 CIB4SCDr^-f T — 

T® J;^ 1-Jlfi5^^^'^t)-&T PCR ^^TV^^ CERT ^ >/ii7^©=g.«/»^^|gS^4: 
ORF b--r§liil@DNA<g:^ifcoPH b'^-T >^^^Mi*:(hCERTAPH ^ 

15 >yl^H)5&i3— b*-r^iii|gDNA^#Sfc«?)fcsr^'l' -X'— # 9 i:#5§^ 
START b'p<'r >i^^^M#^(hCERTAST ^>/1^M) ^n— b'-rSJi<i 
DNA^^t-Sfc«6ts y^^-f-x'-* 3 i:# 1 0 <^^tl■etl>^V^fco S;fe> 
MR h'^>f >^^^^#(hCERTAMR^>/1^^) ^u- l«-r2>ii'IS DNA 
^'tf ;|>feii?)fc. r^-f # 3 1 1 PCR Jc: J;§^ 350 bp 

20 m^h. r^>f-T-# 1 2 i:#5^ffiV^:fePCR{:lJ;§^ 770bp^^^^:5& 

^ti^nntd"^. ^tie> pcre^^dna %^^;i/T*S'^ufe*)©<^7^>7' 

l/-^^Cb^ r^-f v-# 3 J:# 5 <&ffl^/^■t pgr ^^Tl>s hCERTAMR^ 
>/ii5'M<&:=i— K-r^^ 1.1 kbpCDiiiIgDNA<&^ifco d ti?) 

Kf^ DNAli^EcoRI i: Xho bTspBS ^ — ® Eco Rl-Xho 

25 I igPi4lc:|fXb-C^ P-->^/bfco PH h'^>r 

(PHhCERT ^ ^3- Kf^iitS DNA fc 4613. r^-f "7- 
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M)^^— ^-r^mmMk^m^t^^i^.y'^^'^—# i 5 i:# i e 

START Y XO^^m^iK^mmi^i^'ihCEU '^y^'^^m.) 
SiiifiDNA^^iSfctotl^ 1 7 2l# 1 8 %s ^tl■?'ttfflV^ 

pBS/nFL^^^— CD Hind Ill-Xho I gPtifcl^X UT n — ^ > b feo 
< m FLAG iri:f*:T-igliSIJT- ^ S T ^ ^ ^IB^J ® hCERT ^ > g j; tJ« 
hCERTi ^ ^ K-N©f^J-Jp:5^> 

trt FLAG tru^-eiS^-e # S Asp-Tyr-Lys -Asp-Asp- Asp-Lys iB^J(FL 13 
10 m)^ CUT (DT K y ^Mi^HM-r Citable:. pBS/hCERT ^T'lx— h 
t:b>*^o,^l {c:iB«cDr^^ x'-t 4 h# 5 ^^fflVAT PGR ^fr-^feo 
ClCDiiili DNA© EcoRI t Xho IMSj^^^^ pBS^^^S'— © Eco Rl-Xho I 
^<4{c#AbT^ n— — V^bifer^::^ ^ h*^ pBS/FL-hCERT hff^^Sb 
fco FLiB^J?^ CERTi©T^ ^^5fei^fc<tJ!jP®l^{c:ti. 5^>n^-bJ:b 
15 T pBS/hCERTi<&fflV>Tl^^t® PCR^fTV>s ^MjH^^ D — n > ^ bfc 
r^:^ ^ pBS/FL-hCERTi bfeo 

<CERT ^ yj^^n:^jiV'^<DmM^ > j-^^ m^m%m^'^mM^ ^ ^ 

]y ^—m^^if\-T^%M(Dtzit>i:i\±^ pBS^^^ — 

20 ®EcoRI-Xho I ^iifci^D-- >^bfe^MDNA^ Eco Rl-Xho I mm 

"r*-^!3mb-c> hP'^'f plib^^^^j?— ® eco 

Rl-Sal I g5{4{z#AbTt#e>tlfc:7°^;^ ^ K^ffll^fco ^^iaflScDNA 
^-r U— i&*e> PGR Jills t: <fc o -C ^ P—~>:;^bfc hCERT ® ORF 
pLIB h P'i7-f ;i/:;^^i^^-t:#Ab-c> r^;:^ ^ K pLIB/hCERT 

25 fco CCDT^^ti^ CERT ^ >7l^KO|I^^X.^57 >;^^gt ^3iffi-r^ ^1 i: 
*«T*§So -:*r. U ^7 3ii5'e^a >^:n*-ri)^3^CDfei&t:{i> pBS^^ 
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^-CDEco Rl-Xho I?Sg{a[fc:^D-~>iJ^bfe=&aDNA?& Eco Rl-Xho I 
^ST-^ t) mufe DNA pcDNA3.1/Neo( + )^^^— ® Eco Rl-Xho 

iiLJzWXVxn^titzy''y:^K K^ffiv>fco^^lfflia cDNA ^-r •; — 

ifi^?Cimmi^^^X^ti—=.>^\^tc hCERT (D ORF * pcDNAS. l/Neo(+) 
5 — icjf AUT^ r^:;^ ^ K pcDNAS.l/hCERT <fet#feo 

< MCD :fe J; t5 ^ >f -fe - > t ^ T ^ ^^14 ® ^fi :^ > 
12 :fv:tg#ini©=&:r^^ t) t: l O :^^6D3|fflfla<& l mL ® F12/NBS 

33° CT--5fetg«bfco t&*Jni±©J^J8S?& 1 mL (D^ifilv* F12 
J^itT 2 la^Jfert^x 1 mLCD 10 mM MCD/F12 % b < J*^ ■fe->(25 
10 ng/inL)/F12 <&»bfeo ^ifil^F12®5^^%l mL^JPbfc'fe®^ 

7? 2111^515?^ bfeo OVA -C-s ImL® MTT (0.5 mg/mL)/F12 *^SQbT> 37° C 
T 1 ^P^^^?abfeo:^bfeM7n^MTTCD^^a^:*:i^Hanada t>(J. Biol. 
Chem. 273, 33787-33794., 1998) (D:^m-^m^Vtcio . 
15 <CERT ^>>'l^7^:i^n— K-r;SJtfe^®CHO^Jia^®#A:&?£:fe<fc 

pLIB/hCERT m^~(D^ ^ LY-A2 fc^^^ ^^jt-fs^* LY-A2 

20 j|||iatc:^]l$-ii:feo hCERT J; ^ 

MbfcJI^H^I^^^^^^bs ^:®*5i^^LY-A2/hCERT ii^^Sbfeo 4 0^ 

<&il^fco ^Mi:bT> cDNA ^^XbTV^5feV^ pLIB ^5^(0^7 
-()V>(.m.'f-^ LY-A2 Id^^^H^feMld-OV^T* MCD :fe J: tJf ^ -f -fe - > 
25 IzMT^m^^^^m^tco ^ ^i^^ CHO-K lilfflflaiCOV^T* MCD*3 
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^yfes HuiS-^f^J^bfe pcDNA3.1/Neo(+)ft3|5CDi^mr^;^ ^ K^&s 0 
Hirfcp 1-^t>*.> pcDNAS.l/hCERT ^jtfe^^Xbts ^^^tfe^^ LY-A 

LY-A/hCERT i:^^bfeo 

pLIB/hCERT &5^CD'>'r;i/::^3l&^^a^^-arfc LY-A2 iaflSi)^ x BSIfe 
m^^mmLs m^m-^^^ LY-A2/hCERTj|BJiacDMCD:feJ;t>*^-r-fe-> 
15 l3^-r§M^&tt5fe^ e>fe:Plfflt:||^feo ^m%^3 (A) fc^-To 

F12/NBS ^ife 20mLft>Jcl50 -mmiSgl§«ini^ i9 3 x 1 0 « © 
C H O - K 1 LY-A2 j^flSs Xt± LY-A2/hCERT mM^mm\^. 3 3 -C 
-e— Hf&^«bfeo ^ife^F 1 2^ilfe 1 OmLT- 2Iil^$fe#mx h U 

20 h'-x' B0igm2 OmLPf-e^ e)fc-BF^l§«bfco PBS fiJIc^m^ iiflS 
J&S^D^K: J;oTll|lRbsPBS bxBligh e> (Can. J. Biochem. 

Physiol. 37, 911-917, 1959)(::|B«g®::&^T'IiK^tttB bfeo Jfiffibfe 
fliMiix ^DD:i^;i/A/p<^y-;i//ii^^/H2 0 mat. 25:15:4:2) 

^mmmmt [^tzn l c^m\>>x^m\^tzo tlc rv- h±©^iiu > 

ttBbfco jitmbfe U VfliMiix Rouser 5) (Lipidsl, 85-86., 1966) 
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C o 

5 C H 0 - K 1 MJias LY-A2 LY-A2/hCERT IfflflS ^ ^ ^ H F 12/NBS 

^t&5mLi4'i3 6 t) 1 . 0x10 «CD*fflfla^JST- 

fil«bs 3 3'C-e-li^&tg#b:fe:o ^l>T-s y . 5 

mLfct&ii^mbs C'^C)-feU> (0. 75//Ci) ^fe{±C'^CD 

0/zC i) ^in^fe^> C^'^CD •feu>?iin®®^tt2i^ 

10 C'^CD=3U>^j!jD®«-^W:5^^3 3'CTJ§«bfeofe:^bs (IR, 

3R)HPA-12CD]^#^^W-r^m'^sl>aM©(lR, 3R)HPA-12 ^mJPbfc(M 

mo.onh^iD^^x'^i^mmhtc) =.sL—h u Tjst&i . smL 

i4'T'4-CT- 1 5^P^HU^^!liSbfc^^ C:i -fe U ><&»bTs 3 3 "C 
15 ^:::feV^T 2^P^^aib:fe:oJMJia(i^^aiPBS2mL"t?2|lIi5fe?t^x 0.1% 
\'9'iy)vm.mi- h U e^A (SD S) 900>aLT^^Sbs ^bT^HStlOS 

0 o>aL*5j;t;«2 o//Lti^ ^Mfi. mmmtii^ > '^^^ Mmm 

20 2 5 %KC 1 (25:25:25:10:9, ^^ib) ^JS^^i^i: bfc T L C V^ 

T^s^i^bfco CCD :=!»; >-t:^iib:fefltK®t»>*ff®fe«)«c. mn\t. 

/7 n D4^;i/A/;^ ^ y — ;i//@^^/H2 O (25:15:4:2> ^^tb) 

Wit. ;A--i^Ti-^-(^r'-x*^m-mmhtzo ^^)>^m\^^ 

25 fe^mSlll4 (A) IC. C'^CD =1 U ><fefflV^fc^mS^4 (B) 
■To 
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SM^^B^^^OT ^y-k^ it. Hanada P> (Biochim. Biophys. Acta 
1086, 151-156., 1991) (D:^^^X\). C e -N B D - C e r 

^^-tfflv^•r^^(Bbfco tzith. CHO-K iJiaiiax u-hzmm. 

5 LY-A2/hCERT iBflS^P e> ^tl^niiM^ bTffl V^;fe:o 

<c5-DMB-cer ^m\^^tcmmmmiim^mmmm.m(o:&m> 

10 C e r (DERt^ ^dt JVt^iilf^^cDn'^MCDm^ifi ^^^^^^MT ^ ^ h 
>&ST-§^C:il^*^BJ#f> (J. Cell Biol. 144, 673-685., 1999) It. 

f T*fciBje>*^icb-cv^^o fe;Tfc^x&-rs«k-5fcN Eu^^tsu^cDm 
m^m'M^o^'ijvT.mmorzubizmm^ ^xi-T!. s o^^Cs-dmb 

15 Cs-'DMB-cer^m\'^rzmmmMtm^mmmmm(D:^mt. ^ 

n^tlYasuda?) (J. Biol. Chem. 276, 43994-44002., 2001) (D:^mJSi. 
t>* Fukasawa f> (J. Cell. Biol. 144, 673-685., 1999) 

lY-Azmm. u-kz/hcmim^^^^Mti^ i/zm©Cs-dmb- 

20 C e r ^^tf F 1 Bi&ifaffT-. 4 'CT* 3 0 ^fl-^ZQia^s F12tgmimL 
-e 3lHl^5fe#bfco ImLcD-i-h U h*— j!ia;?.s tISS?^ b:feV>^ 
-^fis -r<CPBST'^5fe#^bs ^m^ir^m^lts 3 3°CT-15 

(DPBs^^gpfT's 4-ctn s^^TEi^bfco ^3^B^^i^ m^'^m-^^m 

25 ^SI^^T-Cii^:fe<fct>*7'^:^^;i/ CCD ^jt^bfco ^m^S6ic^ 
■To 
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5 S2|s:^B^#e)^i^ ■rT-fc:BJ^3b*lcb-tV>^o hCERT ®#AT-[aimbfe-fe 

Cs-DMB-Ce r®^flSl*|5^i&t3^-rS ATPtt^(D^#^«?*f bfeo 
T&iJs ATPttm^^^^fflV^S^^^C(i^ F 1 2tgiiklmL-e3|lli5fc#b 
fe^ld^ Ri^^J (50 mM 7=:2r-=3p2/ — :^ 5 mM Ti^^h 

10 ^ h U ^7 A) ^mmvtz ImLcD-JL- h U 'T^§i&l4J^ 3 3'CT- 1 5 

^mm^rnvtz^^ic^ Cg-DMB-ce rmmiyx ?isxmw^vx 

-DMB-Ce rmmi^tzm^^ 1^ ^\z:3L^j]y^—mm^MM^MX3 

3 'CXI 5^^t&«mi- PBs■r•^5fc#b^ mmi^^Mi^xmrnj^xfUB^ 

ATP ^c^^i^-fe ^ ^ b* IHf^l^mi^^-r ^ MlP^fi^Pl^^J • ( IR, 3R)HPA-12 
ifis :^mmm^ (J. Biol. Chem. 276, 43994-44002., 2001) fc:<fco-C 

20 (lR,3R)HPA-12^^i40i|t3iiMi^-CfeSd^SA^^Il^^fe6&l-> SM^^ 
^lc^t-^(lR,3R)HPA-12 iaao^^^ifeMtS-fe U ><&fflV>feJ!gHf^l^ 

ly h D'^7-r;^X^^#:<fe^AbTV^^l^7C^^D LY-A $fflflai3:J3V^T % 
25 hCERTifil^CJ;oT-fe^ ^ Hi|ijt«|g;{)S[Him-r ^ ^ J: 
a l3UTfii^)^«>fco hCERT SJiXbfe pcDNA3.1/Neo r^y^^ h* LY-A 
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5 m^nmi^n^tco ^m^^n^nrnQ (a) ~ (c) jc^n-To 
CERT ^ y;-^^Mj^-(f2 6T^ ^m^^i^^^j^m:^y^-(i^>^Mm 

fco .T^ y^SSSfc FLlB^J^ftiablfe: CERT ^ CERTt^Vv'l 
fco fi^tlfc (LY-A2+FL-hCERT) m^RU (LY-AE+FL-hCERTt) iiflgCD 

MCD mtt*<MCD m\&m'^m^mn-r^:^Wi>^mm^n^-:^m^m\:^ 

XbTV^5&V^ pLIB iS' — ^ffl V%T LY-A2 j^flS^^^^fe^ -&T# e> tlfe 
15 (LY-A2 + ^^^^—) CHO-KlifflJias LY-A2 {^flS*) l^^tfc: 

MCDiri4<£?BiJ^bfeo ^^^miO (A) iZwiTo 
< trt FLAG ini#: ^ m GFP irCft: ^ ffl V^ <^7 > :/ P y h ^Stf :5 > 

Hanada ^ (J. Biol. Chem. 273, 33787-33794., 1998) (D:^m:^^V^ 
20 Bejaoui (J. Clin. Invest. 110, 1301-1308., 2002) ®:&?St^^PD 
tzo -rtj^iD*). ^mvnx^WLit (LY-A2+FL-hCERT) mm. (LY-A2 

+FL-hCERTL) mm. Mxf (LY-A2 + ^ — ) mm^^n^fim^^ 

^t: J;rpTIsllRbsHSEI^®^S[10mM^^;^-NaOHj^®?&(pH7.5)t: 250 
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U7'^u;i/T^ K'i7*;vm^^«ifc:#tbs pvdf Mc^^bfeo ^om^m 
^i^imbfeoGFP ^fct± GFP iii-^ CERT ^v/i^^g^&ttm-rs let* bd 

5 Living Colors^" A. v.^^^' n — :h;Vin;#:<&s ^ti^ti^^i^tnl^: h b 
TfflV^fco ^z:^tftf*^i:b"ClAHRPJig^-V:^tfG-^'>;^^^i^P:5^U > G 
*fflV>fco M^^fe^l 0 (B) tc^fo 

<CH0-K1 ifflflgfi5l5 CERT ^ >J^^M(D cDNA ^ O ^7-:^^> 
CHO-Kl mm^M CERT > ^7 cDNA u >y=- >y SMART RACE 
10 cDNAiiilig^^y h 5fefflV^■r^ cDNA ^S^Offljtiiilg (rapid amplificaton of 
cDNA ends; RACE)^=fT^ ^ JlT-^^ n— ^>^bfeo ■r^iit)t>s MU^^ 
h-Cf^J^bfe 5* -RACE Ready CHO cDNA b bx ^1 fclBB 

^©T-^-f 1 9:&5ife^JitMfi^7-7>f v-i:bTsPCR^ffo:feo 

Cl®l^s DNA5j1Up<^— -if ^lbT>'1-r D'^X h DNA 5jf U ^ ^— %fflV^ 
15 fco — :&-ex 3' -RACE Ready CHO cDNA h 2i bs mi ©7* 

# 2 0 ?fe3lfK-?1^Me^r^'f "^—Ji bT PCR ^frofeo c:nf> 
5' -RACES;^;:}3d;t;f 3' -RACESJi&ic J;oTs ^ tb^ti^ 1.2 kbp J; 
yti^ 1.4 kbp®ti*SM«^^fifco pCR-Blunt II-TOPO^^^ 

1^-13^ D-r:>^^, DNAiH^J^?^^b;^Co ^^bfeia^JifOfiltM 
20 CHO-Kl iiflSS^^ CERT (cCERT)® cDNA :^*<Dia^J 2473 bp ^ 

?^^bfeo ^iz. cCERTCD^^:feORF^^tPDNA<£ft^:fca6lC. CHO ^fflflS 
cDNA ^-f U— — h h bx a 1 lc:I3«B®^^'f '^ — 
# 2 1 i:# 2 2 <fefflV^T PCR ^l^-otdommhtzm 1.9kbp® DNA ^ Eco 
RI i5J;t>*Xho I "T^tOiabs pBS^i^^-® Eco Rl-Xho I mHH^L^XX^tz. 
25 7° ^ >^ ^ K pBS/cCERT ^ ^ ft tt o 

<CH0lifflJiadS5!5CERT ^>>'"^^HCD/if >rp h^iW©:>5?*> 
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CHO-Kl mm:iS X tJf LY-A J^jS ^UMk^-f V^X isogen ; B * — 

5' -RACET-^ifcJ^ 1.2kbpDNA^s [a-32p]dCTP 43<fctJ^^ :^fr^-f A DNA 

5 X^(DmW^m±y^ h U i > h (stringent)^f^-eff ^ feo^^¥M± 
CDSJtS^^4>''^ ^ — > ® W I* B A S 2000 p< - T :^ 7 if — ^ ^ V^ T 

10 <LY-AiBflSa*® cCERT ORF CDiJ7 D — - >^^:J^^i> 

LY-AM*^^i^MA ^-r V>y>?&ffiV>Ts^Mbfco ^J^klx RNA 

>'^— J^^S' y l^-a•^S^:^7^A>£fflV^T cDNA^^Mb:fe:o 

^ikl^. cDNA ^^>rv— b i: bs ^ 1 trIB®® 7*^ '^--# 2 
1 2 2^&fflV^"t PCR^fr^feo tiijiSbifeJ^ 1.9 kbp CD DNA ^ Eco RI 
15 :fe J;tJ^ Xho I T-^BsSbx pBS ^— ® Eco Rl-Xho I ^{ilcJfXbfcr 
pBS/cCERT(G67E)i:iSft(tfeo i^lB^-T § i: a fcs LY-A 

mmm^o ccert icui^ e 7«a®^u $/>^^*s^;i/i5^ >^jc:g# 

cCERT(G67E)Ji#^ bfeo 
20 < CHO-Kl Jifla*fc{i LY-A J^JiStS^^r^ CEU (Dti Jl^^^^t^ )l^^m^(D 

FL ji2>^jf>r»n:^?*> 

trt FLAG irG^iT- § ^ FL IB^U % cCERT (Di:]JV^^^-> JV^m t3 ft JD 
T^tzlsblCs pBS/cCERT h t: bx ^ IfcfBifecDr^ 

x'~#23 t#S <&fflV^-C PCR<£ff ofco Cla I t Xho I 

25 i:-^^Sb-tt#^tl^l>I 300 bp DNA <^)itMbfeo ^bTs pBS/cCERT j3 
J;"af pBS/cCERT(G67E):& Cla I ^ Xho I tl:mmvxm^n^m 3.7 kbp 
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DNAlZls ^l::3li^bfc^ 300 bpDNA^I¥A-rSCli:T's )\^^ 
iSSfc: FLlB^JASftSobfe CERT ^rn-K-f^ DNA>£f^^b. pBS±lc^P 

'fe^ b fco 

5 

Sfc. cCERT *5<fctJf cCERT(667E)® FL iH^Jf>finM(^tl^nx cCERT-FL 
:feJ;tFcCERT(G67E)-FLi:^^):&=i— h* "T cDNA 1/ b D 
^ - ^ b T s LY-A2 ?lffl fi^ #X b 7h ( LY-A2 + cCERT-FL) mmRtfi LY-A2 
+ cCERT(G67E)-FL) J^flS^ MCD W14?^<MCD m\^mm.^^miRT ^:&m> 

bs LY-A2Jia)3§©ttMA5#^Mt:|limt-^*»SA^<l:^il*ff b^^co ^m^EI 
12 (A) {ii^-To ^e>tc:> cCERT-FLiH^JZiiyf cCERT(667E)-FLaa^Jl3 
^bT^<tftFLAG^ru^^:^fe^5^;GFPt^i^%fflV^fe'^7 3^>^^>>^D hM^ 

15 CERT ^ >>''?^M5fe*fem-rs ae^lc:{ii?bFLA6M2 ^7 D— :h;i/tfi;<zfi:>&ffl 
l^feo ^m^Ell 2 (B) iZTjk-to 
<GFPlll^CERT^3^r^X^ \^(DW^y5^> 
hCERT, cCERT ^XV^ cCERT(G67E)©5b;VJi^:^r e/;!/*^^ t GFP <&f>fAD b 

20 pBS/hCERT, pBS/cCERT ^tzit pBS/cCERT(G67E)>&7^ hlz b> 

•D. ^1 t:f3m®:7-^>r x'-#3 t#Zi^m\r^X PCRSff ofeo J^iifi b 
fcl^} 1.9kbp CD DNA % EcoRI *5 cfct>* Xho I T-j(a.abs pBS <D Eco 

RI-XholMldJf AbT^D--->:J^bfc^x mSSB^J^^Si^bfeo 
bTs Cltlf>^'D— ->^bfc DNA^ EcoRI h Xho I h "C' 5aS b T ^ t) 

25 itJbs pEGFP-NS '^^'^j^— CD Eco Rl-Sal I gPte{3|f A bfco ZCDJaoiz 
#^bfc CERT-GFPili'^MeS^3^r^X^ Kiix ^n^;Sx phCERT-GFP, 
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pcCERT-GFP, pcCERT(G67E)-GFP iimfSetJKl^^bfeo «f:*j\ >^^>f 
- # 3 i: # 24 CDmaffd??!] hCERT CD DNA ifi^J >^ S fcl U T iSti- b T *5 t) N 

gP^CDT^ y^ia^JfihCERT h cCERT Ji6D^T-|5l— T'fe!5s iin 
5 e)7"^-r V— {± cCERT Id^-r?) PCRfc:}3V^-C^)^^lrfeo feCD•eMfflb 

<CH0ifflJi^iC*5(ta GFP *5«ktJf GFPi!fe-^CERT®^m:&^> 

pEGFP-NS, phCERT-GFP, pcCERT-GFP ^ pcCERT(G67E)-GFP 7° ^ ;^ 
^ 7 — i^->^fflV^T^ CHO-Kl J^JJ&tl^Xbfeo ^i?)tlfe^fla* 

10 (CH0-K1+ PEGFP-N3) m^s (CH0-K1+ phCERT-GFP) (CH0-K1+ 
pcCERT-GFP) (CH0-Kl+pcCERT(G67E)-GFP) iBflSh^^bfeo DNA 

< (CH0-K1+ pEGFP-NS) ^flSs (CH0-K1+ pcCERT-GFP) mm. (CH0-K1+ 
15 pcCERT(G67E)-GFP)JfflJiat:^3^b}fe: GFP ^tzit GFP Sll-^ CERT ^=f;i/$^i*^ 

CERT ill-^ GFP 5i6^t^mbfe(CHO-Kl+pEGFP-N3)i^Ji&s (CH0-K1+ 
pcCERT-GFP) (CH0-K1+ pcCERT(G67E)-GFP) flBflai:::feV^T> 

20 ^TV^. GFP il GS28CDaJiaF*3^^^1:l:^b;^o 

Yasuda (J. Biol. Chem. 278, 4176-4183., 2003) CD:^?* Idip bfeo 
Ttc^to-^. p!3/\"-^^x±T-©i§»bfciilflaic:^bT> 3.7%;}^;1/At;i/ 

7=fc Kia^iiaSs o.iMJ^'fbT^^^iiT'^fl.as o.2%h u h^x-iooimsx 
25 ssbfe^s x^-r K^^;^±--^e?> h bs m^n^^^m^bfco 
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mi 3 (A) ic^l-o 

5 HanadaS) (J. Biol. Chem. 273, 33787-33794. i 1998) ®;&^£i5<kt>* 
Bejaoui <=> (J. Clin. Invest. 110, 1301-1308., 2002) 

fcor-^j^t>t>.^m PBST•^5fe#bfc^la^^sl$^»5SlcJ;•o-cIiliRb^HSEI 

l^«m[10mM^^:J^-NaOHili®?S(pH7.5)J;i 250 mM >^ ^ n-:^s 1 mM 

^b-C ECL^zaS^Steb. ^^^6«]Hi?&MaM^^^mb/io fefcb. FLIH 
15 ^J^tS^CERT^t^mr§@e<J^^^i^^;FLAG M2^>'^^o—:^;i/t?b#:%s GFP 
GFPilll^CERT ^t^m-r^ae^fci* BD Living Colors™ A.v.^^ 

Tl*HRPI^^^=3ftru-^e7X^5^^D:rU y65fefflV>feo^m^0 13(B) 

20 <fc:^^5^>i$'^iB^J>bSftinbfe hCERT ^ >;i^K*5J;t>*^cDM^^ > 

b ;^ 5^ > ^J' ^la^J j!)a b hCERT MiB xn'^cDmm^ > 

0 0 6 6T-<tfia • ^^D-ii>^7bfc DNAif>t^ pET28a(+)^i^ -® 

f^figbfco pBS-^^^S7-{3^D-->^b:fchCERT, hCERTt, 

43 



wo 2005/004898 



PCT/JP2004/0044SS 



hCERTAPH, hCERTAMR,*5j;tJf hCERTAST ii> Eco Rl-Xho I ^ULaTllllR 
b> pET-28a( + )(D EcoRI-Xho I gP{£Ei3#A bfeo pBS/nFLfc^D 
—- y^X^tc PHhCERT, MRhCERT *5 J;t>* SThCERT i±s Hind Ill-Xho I m 
ar-lillRbs pET-28a(+)6D Hind Ill-Xho I gP^ill^X bfco 

hCERT ^ ^/l^M:^ J;t>*^©M3t^ >^^^n (hCERT 
hCERTi^>^-?^M, hCERTAPH ^J^V/"^^^, hCERTAMR ^ V^-^^^M,*?.!: 
t>*hCERTAST ^ MtJ^tl PHhCERT ^y'^^ MRhCERT ^ 

^m^^rf SThCERT ^/'^e^ia) ^zi— b^f^ DNA^m^5^)i^^ 
10 pET-28a(+)r^:J^ ^ K t — h a y «fc t) BL21(DE3)^H 

#Ab^ p!j:^-T^iy>fc^-raW14a^ibTff^M^m^li::feo w^w^m: 

T 0.6 t^-r^^T- 3 T-C-Ci&^bfco HR^lStO. 6fc^bfel^J^-eN 

IPTG(^ v:rD t:;i/-i-^::r-b-D-:ir^i^ b t:^ye/ h*)^^^iS zsou^ 

bfe^^®*^^^ffl©^«?t{25mM h ';>^(pH7.4)^l% b U b > X-lOOs 
1 mM V^-^:^i^>l^^ 50 mM 7 y'fb:^ h U 5 mM t!P U 

bU'i^As 2.5 mM 2 p< 7" h — 0.27 M ;^ ^ d— :Rt;^ 

r P 7^ if Pl^^J^g-^^CD >J/i'i #1873580) 1^/50 ml} {c^^bfe 

20 igtma^^®^?R^^^^fflv^T®<&?ife#bfeo citL<£io;^g 

TALON (n/N';i/ h-f Vm^m) %fflV^feo TALON l3 J; ^MMii"^ 

fifejg^fbs 10 mM b U:^(pH 7. 4), 250 mM D— 

25 ^fcJilOmM h V 7A),m M mti- h V ^ I^ifiiotji^mmmz 

SmbfcCD-6>> -8 0°CT-^ii^bfeo CERT^i^ Ell Ic^-T J; a l::> 
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^JIBI^>'>''«^MM7lfliM^^(steroidgenic acute regulatory 
protein-related lipid transfer; START) K ;>< -f > ■^tte><Z>4'^^ 

5 :^(middle region, MR) CD Kp<-r < 3 c»CD Kp< >^i^oT 

i:^I^^^^TV^^o -^^Tn ^ K^'T >®5^^^V^fc, hCERTAPH^> 
hCERTAMR ^ >>''^^!a,:}3 J:t)f hCERTAST ^ >>'"^^^s ;RtJfs ^ 
Y XDff^^mr^ PHhCERT V^^^i^^M, MRhCERT ^ ^/l^' J;t>* 
SThCERT^>>'1i7|C^,T^ymiB3?y^«l*ffbfco ^e>tls hCERT CD MR K 

10 >CDSmi3 2 ymA^^A^tLfe^jt^UTl^S hCERTL^V 

^^^m^mm-r^mm^i^'hmmv. T^ymmm^mmx^tzo hCERT 

i$'>>''?i7ScDiB^J^iB^J#-^ ICDT^ ^^IB^Jt bT^fo =&Kp<-f > 
CD5^5&^^V^;^^ ^/I^R-trfe^ hCERTAPH ^ V^'-^^M, hCERTAMR ^ > 
j;t>-hCERTAST iJ^VZ-^i^H^ :atJ^^ ^ \' ;< ^ XD^^^t ^ 
.15 PHhCERT^ >>'1^M, MRhCERT^>.'1^^K*5J:t;«SThCERT^S'>/1^MCDa 
Jt^S 1 l::^$tl■rl^^o ^fes hCERTi,^>>'i^^HcDlB^J<^@a^J«-^2 
. CDT^y^iB2?Ui:bT^-ro feJL±CDj;^fcis :$:^0^cDm^JfcfflV^i)t$' > 

20 ^2~^ 1 3 ^C43V^TW.TCD^ ^d^^JBJbfeo 0 2 fcl^f J; ^ t:> 
pLIB/hCERT S^CD'j7>f ;i/X)!a^^^l3j;oTs LY-A2 W^l^MCDW 

tt*5cl;t>*^-r -fe->^^tt^Mt#bfeASs — pLIB ^^^j'-fi^oe? 

t!)^ s hCERT CD^3^ fcl J; o T s LY-A2 (Omd ^^Xf=p -( "^^^-ylcM-T^l^ 
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1^3 (A) T-^-rJ^^Ms )|tl^*5|^T-fe^ LY-A2/hCERT^j|S©MCD:fea; 

xT'p-f ^t=^>\:^MT^K)it:^mt^m^m. cho-ki mm-^^i^n^s.ji^^'^h 

5 :feV^T{is SM^Wa<fo©^Ml/-<;^fcIllmb-CV^feo *fcs 1114 (A) 

^^3im*> LY-A2/hCERT«-e«i?afeMW"^;H3iB]mb"rv>fco cm?) 

cDJgm>&^6>s LY-A2 SM^^fifecDf&TJis hCERT ©^^^3^1- 

10 <LY-A2m^3j3{t^ SM^^mm^N SM-^^^mrSi^-^PC^fe-^^Oii 

m4 (B) id^^ti^ J;^ tis SMt±5j^:5^7T^s^;i/=i U > (PC) 

15 T sLY-A2/hCERT ^BSCD SM^'&^jiJS J*IE?^M ic: b T *5 1) s 

^^c PC^^3tS*)©^^*V^>'VT'feofco El 5 tl^^^x?. .fcaiCs SM 
'&J^lim®«^4^*^ LY-A2/hCERT, LY-A2, CHO-Kl ^IS^T'Mti^cd*-^ feo 
cn^®$gm*^^s LY-A2 5^flat::j3l:J-S SM-^^[iim(±s SM^^^mtSt* 
PC -^^©ifiitz J;;|,^fe©T•{*^>V^3 J^^^^tlfeo 

20 <:^tfcajiaj;i:i3lt^ Cg-DMB - C e r ©E R e> 

El 6 IC^s^n^ cfc a LY-A2/hCERT, LY-A2, CHO-Kl mMlts jJkUm 
t±> 2ls;M6^fc:Illb5iaJ}ai*lDMBm^cD>''^^-><fe^Us ^ntiiBflat^^ 

25 LY-A2 iBJia *5 It § ;^ i^^m^CD DMBm^®^^{i CHO-Kl $ffl IS 
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it^X m^ifi ^i&tP ^itifis LY-A2/hCERT T- 1± CHO-Kl MJiaic: ESfT ;& W 

-^;H3-;^*5J;t>*5mM©NaN3) mm^^-oXmm^^AT T 
m U fc^i^TT* iis ER dr;v S^<*:^M-nCD D M B m^<D^mi.±. 

CHO-Kl Jla)3a^-:fev^-ci:l^^t^3 ly-az j^aar-'fePfl^^tifeo ^n^o^m 

hCERT J:oT(5{S^^i3ll]m^nSC^*S0^e> 

las {Ji^-r J:a l >tzM cd HPA-12 t±s CH0-KlilJ5afc::fev^Ti:l^^tt: 
LY-AZ^H^T^^b m-^m^mm^mm\^rco (1R,3R)HPA-I2^gtt«j3^^ 
i^AS^«b■tV^S LY-A2m-e{i> (1R,3R)HPA-12 ^^lILSt: ^) SM^^fife 

^me)©^^mA>?>^ hCERT cD^AT-mmUfe-fe^ ^ Kfi3§lJ^I^« 

( iR, 3R)HPA-i2 m^^mmx $>^:itti^mioti^hrjL^tco 

m9lZmTXolZ. MCD fc^t" ^-Ril&tSs SM^-^^s Cg-DMB-Cer CD ER 
20 ^^)^e>=f;^i^#^^:^^®^^&^ ^tie,ife:T©ii^lci5V>Ts LY-A/hCERT^ 

Ell 0 (A) lc^-rj:-5fc. hCERT<fct)%2 6 T ^ ^ ^aS:^^'&iS'J 
^ 7*7 ^> > ^M^i^ -hCERTi, LY-A JlBfla®i^M^1i1it- S 
25 llUfco yjIsJit: FLSa^O^&ftiabfe hCERT (FL-hCERT) % b < (i 
hCERTi.(FL-hCERTi.)<^5i]^-rSfe«)®U h D "i?^ ^ LY-A2^Bat^^^ 
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FL-hCERT J: FL-hCERTi©^X^3^^¥*S{t(S^b*^ofeo Z.flf^<Dm^ 
5 hCERTitis hCERT ^IsI^lCs U-kmUO{Km^Wint^t^tit^^ 

<cm-nmm^^cEu cmk(Dmmmm> 

CHO-Kl mm^^ CERTmRNA lzM-t^±M. cDNA(D@B^J^ RACE J: 
oT^^bfco :^;S2473bpCDlB^Jid:. 598 T ^ >'^CDmtl( cCERT) 5^33 
10 - f § 1794 bp CD ORF <fe^ A/T* V> (1S3?!J^ 3 :fe J; tJf 7 ) o CERT t*. 
t Vi7Xs 43J;tJ«^^'f — — X>'NA^^— CD^TT 5 9 8 
T-^Dx cCERT il hCERT i: CD ^ DNAiB^J 9 0 %s 

^mU^JVCm 9 8 %CD|^— tt*sfeofco CERTfDPia 
l^I^ST♦CD^V^^#^4<&^bT V^^o CHOaaaS*® cDNA-7-r:^ 

15 7';— *>?>s hCERTiCD*B|lI^>>'l^j7K(cCERTi KTS ORF 

'fe PCR-etilii^tbfc (iB^J^4*5ctt>*8 ) o hCERTii: hCERT i:©M^lc: 
I^C <s cCERTiii cCERT J; D 26 T ^ ^ ^;'c§J&:j^i^-^fe?)o 
<CH0S^J3aCERT(Dyif>:rp MPP*ff> 
mil iz^rXoiz, CHO-Kl IfflSSi: LY-A^flSOP^C CERT mMkmm 
20 ge^tTs y if >:^P y hfiflff=S:fT-c3;feo CERT 

rn — y^{z/N-r t5^-r XT^ 3 ocDM«c^^^»(^ti^n> 1.2, 

2.6, 5.5 ^t2um)Mkm^m^fi. i^-rn(DmM\y^)i^i>Qm-nmm 

t LY-A^flacD^fcW^®Mti^**ofeo CHO-Kl Bmti' ^ ^ ^-=-> ^ 
bfe CERT cDNA 2473 bp feCD-^s ^if >Xd y hP^ffTt^ 

25 m^nfcS^ 2.6=3F-D^S)RNAAS45^ < CERT±:S cDNA t:^i;&-r mRNA 
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Vy ^ — 2^^ti\±^WLn'M CERT mRNA ^ ® btL^i:V>o I*lgP 
ae^ts y5 DNA ^rp — bTfflV^feS>'^^ ^T'U 

y>f X^trV^sT^^V mRNA V^;i/A$iffl?^aa RNA-9->r;i/^-^^bVNC 
5 ii'feSimbfco 

<LY-AJ^flafi5l5CERT cDNA CDiB^JfflFf > 

BuiS-e^bfe 13. LY-A5^flafc*3V^T* CERTmRNA*s^mbTV^;|) 
Jlil^mmbfeo ^ClT-s jSlfe¥PCR fclJ;oT. LY-A IfflBS:^ 5) CERT cDNA 
n>^7bfeo LY-A CERT cDNA Jix CHO-Kl aUSEtlJfeiB??*) 

10 ItlSEbfem-^N ni— ©^M<£Wb"CVA§ci i:3J)SBJf>i&*h^o;fe:o ci©^ 
^{is ORF © 6 7#gcDn K>*s gGA;J)^?> GAA ic^t)i>-mM^T-fe 
t)x S^Hi: bT cCERT ^ >>''?^^® 6 TSgCD^U i/" >B*>bSi^;i/^ ^ 

^ cCERT(G67E) bfeo ^j:*5> :$:|lmfc*5V^T> PGR {iJAitlii 2 IU^t 

15 VN> n—cDrnM-^nt^o ^^Xs ^3aibfe^x-fe>;^^^(*pcR 

<LY-A2 iBflSt:*5tt S cCERT b < cCERT(G67E)® cDNA mX^MMi^ 
> 

[21 1 2 (A) tz^-r LY-AEJd cCERT-FLcDNA^^Abfe^-a-. 

20 B^e)75P3& MCD m'&.mUt^U^r^tzi^^^ti^O G67E igMS^#Abfe^ 
-^tt.^® J;-5^Ii]^i*jSc: ^>^^^^^)>■pfeoFLiH^J§ftA^b"rl/^Jfel/^ cCERT 
i5j;t>* cCERT(G67E)c7) cDNA bT^-^"^ ^, tlfc 

(.^-'^^m.^s) o El 12 (B) tc^^•rJ;•5tx FLiB^ji3^-r^ 

1^7^:;^^ >:rD y hSP^Uf cCERT-FL t cCERT(G67E)-FL ©^^^ 

25 ]y^)Viy^m^m\^\^^^it^7j%^nr^o X-oX. cCERT(G67E)^]^1/^;1/AS 
cCERT \y ^)\^ tC it V> J6 C^tllHimtfe V^ h V^ ^ nltfell fd: 
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g^^tifco Zfl^<DmmiS^^s LY-A«fflia®^»«is S^McCERT©!^ 
5 mi 0 (B) 43<ttJ«01 2 (B) fclS^bfe-^o^x^ > h 

<CERT ©SKBflSl^^^Kl^-rS G67E ^M®^#> 
10 12113 (A) {z^^ti^ J;-5iC. cCERT-GFP Cin 

i^#:-e$>^ i:%x.e,tl^o —^s cCERT(G67E)-GFP 
^(D;i^fem^®^:^P^±^ ^ia^trl5(^:^-fc^^bs GS28^&M^-^^ 
15 ^fl5tm^ib:fe*^ofeo CERT ^:lll'^bTV^:^i;V^ 6FP ^^^^-^fe 

mmntdifX'tii<miz%^<^^\^ito ^4b\ eiis (b) k:^ 

$nS^^;GFPt^^i#:5&MV^fe'^:ll;^<57>^P h^*fi&*&N cCERT-GFP 
cCERT(667E)-GFP ttfe^^g©ji|i^i: bT^3^^tisGFP trui^ifei 

20 ^m^Mmi^^mm^titz gfp m^t^^tix cCERT-GFP t b < 

cCERT(667E)-6FP ^<D%<D<D^^^R^hX\i^^o tl O^l^** s 
CERT \ts mmMt^)\yi^m^^^^^^1r^^t. CERT (D=r ;i/i^{i^^^tl 
{i G67E ^m-^mUiDfi^ d iis G67E ^m^t CERT e> 

25 
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u-m^ hCERT mk^mx-t^ t zn^mifim&m u^)vizwi^htzo 

i/>^MK:*i^-rS hCERTi cDNA % LY-Aft^HI^^-frfeo CERT 

lik±<Dmmi^^. (1) CERT^>'>'l^St*s -b^^ 

;it. (2) CEiLT ^yj^^mits U-km^(Dm^flX\,^^^\)±X(DX 
10 a^fflM-r^^^s (3) LY-A^BBMT-fig^OCERT^S^y/^^IH^n- 
h*"rSjt^^t:^>^-fe>;^^M*sjSiioTV^Sili:s (4) LY-A,Wr' 
^^oTV^S^M^^to CERT LY-A iaHSO^M^iMtg^ 

a55:o-CV>^ i:%0^^bTV^^o^^oT^ ^1 ?> s CERT 

15 ^mx^^^hs ^XXJ^. CERT As^Jiai^I-fe^ ^ h*^SiJi|t3§lt:#Me^fc:M 

mmmi 

<hCERT ^ hCERT,.^ >/l^K]&t>*^©mm:t^ >>''^^S> 

20 ^jiilC.hCERT ^ >';^^S:RtJ^^®iam;^^S' >>'^^M(hCERT ^ V/I^'M, 
hCERTi.^ >>'1^W, hCERTAPH^V^I^IH, hCERTAMR ^ >>''«^M,*3 J; 

hCERTAST ^ >Mt:7Hs Mt>*lc PHhCERT ^ MRhCERT^V/i 
i7K:feJ;H^SThCERT^>>''«^ll) A^fliM)^*^ -fe ^ ^ ^ilil^-yr^rS 

25 ASftJDbfc hCERT iS' >/li7K*5 J:tJ^^OPMi57 ^ 
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(hCERT ^ y^^^M, hCERTi^ >>'"^^H, hCERTAPH ^ ^^^^ 
hCERTAMR ^ ^^'^^H, hCERTAST V.'^^Mn MtJ^fc: PHhCERT > 
7^^711, MRhCERT^>7l^^43j;Uf SThCERT^>>'^e7M) ^JliMbT^ 
5 ffi l/fco 

;^ bTs 1 t> 12.5 nCi (225 

pmol) CD[/i;i/^ b ;i/-l-.^*C] N->'"^;i/^ h>f ;i/-D-3^UXP-X7^ >if 
(jy.T '*C-fe^ ^ h* iiTili^^SClilASfei.) ^^-^o^^s 2.5mg/mL 

mbfe®t.s^m^nfe^ft(tTl^@^-&feo^@bfemHJ^t3iilgAs 2.5 
mg/mL fc:^§ J;-5 1 [50 mM NaCl :J3 J; t>* 1 mM EDTA^mSO bfc 

20 dM ^'^y^ -NaOH J^ffi^(pH 7.4) ] ^JP ^ 
^ > V>(Branson)ttM^7=;i/ 2210]^ffll^•r b:feo 
20 ®^m«!.Sli2 5'*CT•fT\/^^ 3 ^^©^^^^$0.3. 3 0 #P^® Tjf »^ 
^7;;^. 3 ^m<Dm'^W.mM. ti^^o^m-^n-otzo c:©J;aic:bt:ili^ 

b^cfl^sM^-te^^ K3iii^^icffii^/io mwmti^^o'iz^^ }'<DMm 
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[100 mM NaCl 43 0.5 mM EDTA ^^jjp Lfe 50 mM ^•^;^-NaOH ^ffir-S 
(pH 7.4)]^ffll^T 30 ul t:^ :^ T r bfco Cl^ld-fe^ ^ K^J&JliS 
2 0 >aL m^XRm^mP^X^rcommmt!^ U >Jii!H®?aB£t± Img/mL 
5 -fe^ ^ Hti^U VfliSafcibUTJ^ 0.3%^^nt: V^ Clti?) 

CDm^tl^S 7'C-e3 0t9-^<*?abfe^s 50,000 xgT'3 O^^^gjC^b 
(jiiiC^J^, BS:x^1±MhiinacCS120EX; ^tiC^D — a', RP100AT3-200; 

>i,s^3.'--:/, o.23Pc^a.-y^) . mmm^kt^^'^rzo m^m:K.:Kmm 

hCERT ^ >>'i^J7Mt:^'a-r fli.MM3{pe)5SMbT±?i]ii^ic^ff 

m^T^^iii^^^s hCERT fc: ^ b-coaSil^fSii-r^mi*^^ 

mUfeo hCERT ^>^i^M^ffiV>fc-b^ ^ KCDolM^iSii-r ^rS'l*©^'] 
15 ^?gm?fe^l4 (A) RXJ^ (B) ti^fo M/jNSaA^e>®?eilflSiiST^y-b 

^^--^fco ;i®l^s hCERT t START h*p< hCERT START 

}^^-(>^:fi-r^mnm^ik'^^^(Dmmt\^tzomm^m 1 5 t^-To 

^^ic. hCERT^>^1^Ks hCERTt^J? V/'-^^Ms hCERTAPH ^ ^ Ms 
20 hCERTAMR ^ :fe hCERTAST ^ >>'1^Ms Mt>*lC PHhCERT 

^J'V^'l:^^, MRhCERT ^ >^^^M^^XJ^ SThCERT ^ yj^^n^X^-^^ 

5lt^bfe»iam^«:hCERT<^fflVNTs -fe^^ K®jillii{SJitSi4*«!j^b 

K{±®{S^^tcU >J5ig/jNj3ai:J:*){c:tfc!^bfeo b)b^b. hCERT 
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{im*^^3iiltT hCERT th%iz±m^m'^i^^^1r:6^olzti:^tzo 
t-Jfeto-^s ^14 (A) RXJ( (B) hCmi (DARV^U 

mn&^'ei^^ CERT jy.^-^ START l*p<-r VS^o^S' V/l^^MA^^igfet-^ 
bjii^bs Ell Sfci^^n^ J;-5fcs CERT ^>^-^i7ni^^ ^^Ti^JV^V-^ . 

15 Kl::^-r^tSi4© 5 %aST-feofeo CERT ^i^ iRpMfi^lc: 

mi e ic^^tt^g. J;^t:s hCERTCD#«^^^^f2^5fe«ajgl;t^J:bT 
20 feo hCERTi^ hCERT i: b fco PH h'pi'f XD^^ti 

^iSiT^^tzo — ilcD-te^^ K3^iil>Kj;&?is hCERT ^ 

START K^'f >%^^-r^ e>^< ^ Ds — start K^-r 

CD SThCERT tJ^^/'^^MT-'fetStS^&^bfeo 3&:i3s hCERTi.{±x hCERT I^lt 
25 CD-t^ ^ K^iiHl£^i?Stt<£^bfco ii®*g^*^e.s hCERT l;j;;5lil*^e> 
©-te^ ^ FCDjSilid: start K p< >r > bT® o ci i: A^bj A> 
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tD&ofco feJl±®*gm*^^x CERT:}3J;tJf CERTl^i^ ^tl?)© START Kp< 
5 Ji^±®Jgm**5)s CERT jDJ:t;« CERTitis ^ ^ ® START K p< -Y > 

^ hCERT >/^^MJSLXJ^Ut^^^ >>'1^^As^S5t•r?)^PS^>*%t^S^b^ 
dOT^y-fe-r l3*)MMbfe hCERT ^ yj-^^mj^XJ^mW:^^>''^^M^^ 

tJ^?* Kasper (Biochim. Biophys. Acta 664, 22-32., 1981) 

s.U'^^y^m^^o is.mm't^i2 b ^ ^ ^ ^^ai® ^it ^ 

25 6tJl;i7liK6^5S;^iS^-?!3-^-fe^ ^ 
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5 )VTS,y/^^ hi/;i/'fe^^ hV-fe^^ h'=6 4/1 6/8/1*^^^ 
^m-^J3§!S©'t'fcs 1 i^v::^;^^;^ t) 1 2 . 5nCi © »*C-fe^ ^ F h 1 
2 5nCi ®[2-.'i;i'^ l>'<;i/-9 , 1 O-'H(N)] L-a-i^^^)]/^ h>f 

u xj^AT ^'H-Dppc t7&^^:zt%^^)^M^. nmnm 

JgAs 1.77mg/]nL fc^^ t^S^bfco -fe^^ hM±^*C-fe7^ Yi^Wtk 

^rnvfcmnmi^mmifi i.TTmgM i3^f:?)«fc-5i^N mmmi [somMNaci 

^^^^jibfeo 2 5'C®7K^±-e 1 o^^ff -^fco CIO 

xoizmmhtcm-^m^^^c^ 12,000 x g> 3 o:^^o^{^T♦^^^c^b-c 

% (^iCi^=^, h ^-^fcMMRX-lSO; ^iit>^a.-:r, a: ^> h-;V7l±M 
1,5-ml •^'f ^n^^X h5=-i->^) > mnm(D9 0%fe;±y:^tl^-fr-rti± 

20 mtiiaiR^ti^o 

25 (ommm^xmi^tz^^/wmmoitit. u j^ox^mb^ 
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iK^^-efe^orStt^J^l-'i^S^»®fliS<^ 1.5-ml T-f^D^Xh^:! — 
feo SSSbfeJiiMliit:^^]g*s 5.33iiig/mL S J: d fc:. ^ffi^Kl^JP^ 

15 1.5-1111 T>r ^dt";^ h^a-— tt»^c:^5V^Ts ^ 

M.tT^'^ hCERT ^5^ hCERTi, ^ >>''^ ^ Ms 

hCERTAPH ^ ^/'^^Ms hCERTAMR ^ >J^^M^ Xl± hCERTAST ^J' >M^^ 
V^ t± PHhCERT iS^ > ^ H , MRhCERT ^ > ^'l M^lt SThCERT ^ 

8 0 //L rufco dill:: ZOul (D^-^m^M^XRH^y 

^ll$&b> 3 7°C-e 1 5^fSUU\^tco RJit^lt 2.5 mg/ml ©tTsl/^ 

25 fc®t>s 4"^ 12,000 X gs S^mcom^-^M't^Ltzo ±m^^^y \^ 
-^UMV. 130/zLCDO . 1 %SDS IZT^iJ^bfco 
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#t#llifc»bfe "H-DPPC ic:fe3l5-r^i&l*tS{4o;*;§P^ (aim 9 o%&, 

^i^:hCERT*fflV^T. -fe 7 ^ KOM^j^S&^iSJi-r StStt<&«y^bfc^ 
10 m^iai 7 (A) . (B) :St>* (C) iZ^to ^e>fc:s hCERT^>/1^ 
H^ hCERTi^ >>'1^S^ hCERTAPH^>/^^Ms hCERTAMR ^ ^^'^ ^ 
:fe hCERTAST MU^ld PHhCERT ^ >>'1^M, MRhCERT ^ 

>M^K*5cfct>* SThCERT ^ >/l ^ Wld S "fe ^ ^ KCDJK^^i&^^ilSJi-r 

15 <i^>^^^n(DM&^> 

E117 (A) . (B) .St>* (C) iZm^ti^ ^oi^. hCERTcDft^ U 

20 ai^^cD:R^s zit>•^^a^a^fc:^#bT^ h*®^iij*$^m 

^tbfco hCERT >&SP^:^i:V^J^-^6D■fe^ ^ KCDBiP^^i&t*(t{S-l^D 

^'^#t^v^^^m/J^flai:^?S-ffTi*^SLbfc^^^ ^ 
HJi^^m'^flSfc l^Pfeo"t:*)^<^fTb^f:A^ofco h^^ifi^ hCERT 
25 ibs^^^f -fe^ ^ K^trA^^Cl ofco ^^Jnbfc CERT fi 13 J; -p T 1 
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3^ » ^ <S ji f S rS 14 ^ it i: AS p, A* t: o o 

©^^(±^^tStt^^£T^^:feo START Y i^-^tK^t^)!^ 

m^%±^^^\^1to ^?)t:s START h*/>f >®5^"t?*)lSV^?Stt*s^^m 

hCERTi^ >/^i'Ht±s hCERT ^ ^/"^^HI^ItOTStS^^bfco J;oTs 
m*^^©-fe^^ hCERT fc:J;i>M^-b^ ^ h'^SJiS 

START >^:fM^Ti^iloTV'>?.Ci:*SH^^i&^tc::^Cofeo 

15 mil±®flJfflnJtfe^4 

iE^J#-^ 1 - 4 {is ^tl^tis hCERTi$'>>'l^M®T^ y^lB^Js. 
25 hCERTL ^ >y''?^HCDT ^ y ^la^Js cCERT ^ >/''?^ R®T ^ y ^IB^J. 
cCERTL ynf7'^(0'r % J ^iB^J^^foiB^J*-^ 5 ~ 8 lis ^ti^Hs 
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hCERT mRNA (D ORF CDiB^Js hCERTt mRNA CD ORF O^^U cCERT mRNA (D± 
g cDNA SB^Js St>* cCERTi ORF CD DNA IB^J^^^-To iB^J#-^ 9 3 2 {is 

r ^ V — CD IB ^ ^ 1" o 
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2 (DT ^ ^ mmm^m-t ^ hCERTi^s^ ^/-^^Ws mn^^^ 3 <dt ^ y mm 

^mi&Mni hvxm\^^^fi^ mm tr^ m^m ii^m 

10 m^ti^hmmo 

3. -fe^^ Ymm^mmr^Mm(ommizm\^^^n^^t^'^mhT 

20 6. iB^J#-^5cDJ^SiB^J©^ 1 1 0 SJS^M-^ 1 7 9 4^S^s 
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SEQUENCE LISTING 

<110> Japan Science and Technology Corporation 

manager of Natinal Insutitute of Infectious Diseases 

<120> Medicine for promoting ceramide transportation, sequence for 
manufacturing the medicine, method for measuring the promoting act 
ivity for ceramide isolation, and method for measuring the promotin 
g activity for ceramide migration between membranes 

<130> pqoo 

<160> 32 . 

<170> PatentIn version 3.1 

<210> 1 

<211> 598 

<212> PRT 

<213> HeLa cell 

<-400> 1 

Met Ser Asp Asn Gin Ser Trp Asn Ser Ser Gly Ser Giu Glu Asp Pro 
15 10 15 

Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys 
20 25 . .30 

Trp Thr Asn Tyr He His Gly Trp Gin Asp Arg Trp Val Val Leu Lys 
35 40 45 

Asn Asn Ala Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly 
■ 50 55 60 

Cys Arg Gly Ser He Cys Leu Ser Lys Ala Val He Thr Pro His Asp 
65 70 75 80 

Phe Asp Glu Cys Arg Phe Asp He Ser Val Asn Asp Ser Val Trp Tyr 

85 90 95 



Leu Arg Ala Gin Asp Pro Asp His Arg Gin Gin Trp He Asp Ala He 
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100 105 110 

Glu Gin His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg 
115 120 125 

Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser 
130 135 - 140 - 

Ala Thr Ser Thr Ser Ser Phe Lys' Lys Gly His Ser Leu Arg Glu Lys 
145 150 155 160 

Leu Ala Glu Met Glu Thr Phe Arg Asp He Leu Cys Arg Gin Val Asp 

165 170 . 175 

Thr Leu Gin Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys Asp 
180 185 190 

Glu Leu Gin Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro 
195 200 205 

Thr Thr Arg Ser Asp Gly Asp Phe Leu His Ser Thr Asn Gly Asn Lys 
210 215 220 

Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly He Asn Gly He Asp 
225 230 235 240 

Phe Lys Gly Glu Ala He Thr Phe Lys Ala Thr Thr Ala Gly He Leu 

245 250 255 

Ala Thr Leu Ser His Cys He Glu Leu Met Val Lys Arg Glu Asp Ser 
260 265 270 

Trp Gin Lys Arg Leu Asp Lys Glu Thr Glu Lys Lys Arg Arg Thr Glu 
275 280 285 

Glu Ala Tyr Lys Asn Ala Met Thr Glu Leu Lys Lys Lys Ser His Phe 
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290 295 300 

Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu lie Asn 61u Glu 
305 310 315 320 

Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gin Asp Lys He 

325 330 . "335 ; 

Glu Glu Gin Ser Gin Ser Glu Lys Val Arg Leu His Trp Pro Thr Ser 
. 340 . 345 350 

Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val 
355 360 . 365 . . 

Gin Lys Val Glu Glii Met Val Gin Asn His Met Thr Tyr Ser Leu Gin 
370 375 380 

Asp Val. Gly Gly Asp Ala Asn Trp Gin Leu Val Val Glu Glu Gly Glu 
385 390 - 395 400 

Met Lys Val Tyr Arg Arg Glu Val Glu Glu Asn Gly He Val Leu Asp 

405 410 415 

Pro Leu Lys Ala Thr His Ala Val Lys Gly Val Thr Gly His Glu Val 
420 425 430 

Cys Asn Tyr Phe Trp Asn Val Asp Val Arg Asn Asp Trp Glu Thr Thr 
435 440 445 

He Glu Asn Phe His Val Val Glu Thr Leu Ala Asp Asn Ala He He 
450 455 460 

He Tyr Gin Thr His Lys Arg Val Trp Pro Ala Ser Gin Arg Asp Val 
465 470 475 480 

Leu Tyr Leu Ser Val He Arg Lys He Pro Ala Leu Thr Glu Asn Asp 
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485 490 495 



Pro Glu Thr Trp He Val Cys Asn Phe Ser Val Asp His Asp Ser Ala 
500 505 510 



Pro Leu Asn Asn Arg Cys Val Arg Ala Lys He Asn Val Ala Met He 
515 520 525 

Cys Gin Thr Leu Val Ser Pro Pro Glu Gly Asn Gin Glu He Ser Arg 
530 535 .540 

Asp Asn He Leu Cys Lys He Thr Tyr Val Ala Asn Val Asn Pro Gly 
545 550 . - 555 560 

Gly Trp Ala Pro Ala Ser Val . Leu Arg Ala Val Ala Lys Arg Glu Tyr 

565 - 570 .575 • 

Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val Gin Glu Lys Thr Ala 
580 585 590 



Gly Lys Pro He Leu Phe 
595 



<210> 2 

<211> 624 

<212> PRT 

<213> HeLa cell 

<400> 2 

Met Ser Asp Asn Gin Ser Trp Asn Ser Ser Gly Ser Glu Glu Asp Pro 
15 10 15 

Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys 
20 25 30 

Trp Thr Asn Tyr He His Gly Trp Gin Asp Arg Trp Val Val Leu Lys 
35 40 45 
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Asn Asn Ala Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly 
50 55 60 

Gys Arg Gly Ser He Cys Leu Ser Lys Ala Val He Thr Pro His Asp 
65 70 75 80 

Phe Asp Glu Gys Arg Phe Asp He Ser Val Asn Asp Ser Val Trp Tyr 

85 . 90 95 

Leu Arg Ala Gin Asp Pro Asp His Arg Gin Gin Trp He Asp Ala He 
100 105 110 

Glu Gin His Lys Thr Glu Ser Gly Tyr. Gly Ser Glu Ser Ser Leu Arg 
115 120 . 125 

Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr 5er 
130 135 ■ 140 

Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys 
145 150 155 160 

Leu Ala Glu Met Glu Thr Phe Arg Asp He Leu Cys Arg Gin Val Asp 

165 170 175 

Thr Leu Gin Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys Asp 
180 185 190 

Glu Leu Gin Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro 
195 200 205 

Thr Thr Arg Ser Asp Gly Asp Phe Leu His Ser Thr Asn Gly Asn Lys 
210 215 220 

Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly He Asn Gly He Asp 
225 230 235 240 
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Phe Lys Gly Glu Ala He Thr Phe Lys Ala Thr Thr Ala Gly He Leu 

245 250 255 

Ala Thr Leu Ser His Cys He Glu Leu Met Val Lys Arg Glu Asp Ser 
260 265 270 

Trp Gin Lys Arg Leu Asp Lys Glu Thr Glu Lys Lys Arg Arg Thr Glu 
275 280 . 285 

Glu Ala Tyr Lys Asn Ala Met Thr Glu Leu Lys Lys Lys Ser His Phe 
290 295 300 

Gly Gly Pro Asp Tyr Glu Glu "Gly Pro Asn Ser Leu He Asn Glu Glu 
305 310 315 320 

Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gin Asp Lys He 

325 330 335 - 

Glu Glu Gin Ser Gin Ser Glu Lys Val Arg Leu His Trp Pro Thr Ser 
340 345 . 350 

Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val 
355 360 365 

Gin Lys Pro Tyr Ser Arg Ser Ser Ser Met Ser Ser He Asp Leu Val 
370 375 380 

Ser Ala Ser Asp Asp Val His Arg Phe Ser Ser Gin Val Glu Glu Met 
385 390 395 400 

Val Gin Asn His Met Thr Tyr Ser Leu Gin Asp Val Gly Gly Asp Ala 

405 410 415 

Asn Trp Gin Leu Val Val Glu Glu Gly Glu Met Lys Val Tyr Arg Arg 
420 425 430 

6/3 0 



wo 2005/004898 PCT/JP2004/0044S5 



Glu Val Glu Glu Asn Gly He Val Leu Asp Pro Leu Lys Ala Thr His 
435 440 445 



Ala Val Lys Gly Val Thr Gly His Glu Val Cys Asn Tyr Phe Trp Asn 
450 455 460 



Val Asp Val Arg Asn Asp Trp Glu Thr Thr He Glu Asn Phe His Val 
465 470 475 480 



Val Glu Thr Leu Ala Asp Asn Ala He He He Tyr Gin Thr His Lys 

485 490 495 



Arg Val Trp Pro Ala Ser Gin Arg Asp Val Leu Tyr Leu Ser Val He 
500 505 510 



Arg Lys He Pro Ala Leu Thr Glu Asn Asp Pro Glu Thr Trp He Val 
515 520 525 



Cys Asn Phe Ser Val Asp His Asp Ser Ala Pro Leu Asn Asn Arg Cys 
530 535 540 

Val Arg Ala Lys He Asn Val Ala Met He Cys Gin Thr Leu Val Ser 
545 550 555 560 



Pro Pro Glu Gly Asn Gin Glu He Ser Arg Asp Asn He Leu Cys Lys 

565 570 . 575 



He Thr Tyr Val Ala Asn Val Asn Pro Gly Gly Trp Ala Pro Ala Ser 
580 585 590 



Val Leu Arg Ala Val Ala Lys Arg Glu Tyr Pro Lys Phe Leu Lys Arg 
595 600 - 605 



Phe Thr Ser Tyr Val Gin Glu Lys Thr Ala Gly Lys Pro He Leu Phe 
610 615 620 
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<210> 3 

<211> 598 
<212> PRT 
<213> CHO-Kl 

<400> 3 

Met Ser Asp Asn Gin Ser Trp Asn Ser Ser Gly Ser Glu Glu Asp Pro 
15 10 15 

Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys 
20 25 30 

Trp Thr Asn Tyr He His Gly Trp Gin Asp Arg Trp Val Val Leu Lys 
35 40 45 

Asn Asn Thr Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly 
50 55 60 

Cys Arg Gly Ser He Cys Leu Ser Lys Ala Val He Thr Pro His Asp 
65 70 75 80 

Phe Asp Glu Cys Arg Phe Asp He Ser Val Asn Asp Ser Val Trp Tyr 

85 90 95 

Leu Arg Ala Gin Asp Pro Asp His Arg Gin Gin Trp He Asp Ala He 
100 105 110 

Glu Gin His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg 
115 120 125 

Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser 
130 135 140 

Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys 
145 150 155 160 
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Leu Ala Glu Met Glu Thr Phe Arg Asp He Leu Cys Arg Gin Val Asp 

165 170 175 



Thr Leu Gin Lys Tyr Phe Asp Val Cys Ala Asp Ala Val Ser Lys Asp 
180 185 190 



Glu Leu Gin Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro 
195 200 205 

Thr Thr Arg Ser Asp Gly Asp Phe Leu His Asn Thr Asn Gly Asn Lys 
210 215 220 

Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly He Asn Gly He Asp 
225 230 235 240 

Phe Lys Gly Glu Ala He Thr Phe Lys Ala Thr Thr Ala Gly He Leu 

245 250 255 

Ala Thr Leu Ser His Cys He Glu Leu Met Val Lys Arg Glu Glu Ser 
260 265 270 

Trp Gin Lys Arg His Asp Lys Glu Met Glu Lys Arg Arg Arg Leu Glu 
275 280 285 

Glu Ala Tyr Lys Asn Ala Met Ala Glu Leu Lys Lys Lys Pro Arg Phe 
290 295 300 

Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu He Asn Glu Glu 
305 310 315 320 

Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gin Asp Lys He 

325 330 335 

Glu Glu Gin Ser Gin Ser Glu Lys Val Arg Leu His Trp Pro Thr Pro 
340 345 350 
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Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val 
355 360 365 

Gin Lys Val Glu Glu Met Val Gin Asn His Met Thr Tyr Ser Leu Gin 
370 375 380 

Asp Val Gly Gly Asp Ala Asn Trp Gin Leu Val Val Glu Glu Gly Glu 
385 390 395 400 

Met Lys Val Tyr Arg Arg Glu Val Glu Glu Asn Gly He Val Leu Asp 

405 410 415 

Pro Leu Lys Ala Thr His Ala Val Lys Gly Val Thr Gly His Glu Val 
420 425 430 

Cys Asn Tyr Phe Trp Ser Val Asp Val Arg Asn Asp Trp Glu Thr Thr 
435 440 445 

lie Glu Asn Phe His Val Val Glu Thr Leu Ala Asp Asn Ala He He 
450 455 460 

He Tyr Gin Thr His Lys Arg Val Trp Pro Ala Ser Gin Arg Asp Val 
465 470 475 480 

Leu Tyr Leu Ser Ala He Arg Lys He Pro Ala Leu Thr Glu Asn Asp 

485 490 495 

Pro Glu Thr Trp He Val Cys Asn Phe Ser Val Asp His Asp Ser Ala 
500 505 510 

Pro Leu Asn Asn Arg Cys Val Arg Ala Lys He Asn Val Ala Met He 
515 520 525 

Cys Gin Thr Leu Val Ser Pro Pro Glu Gly Asn Gin Glu He Ser Arg 
530 535 540 
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Asp Asn He Leu Cys Lys He Thr Tyr Val Ala Asn Val Asn Pro Gly 
545 550 555 560 

Gly Trp Ala Pro Ala Ser Val Leu Arg Ala Val Ala Lys Arg Glu Tyr 

565 570 575 

Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val Gin Glu Lys Thr Ala 
580 585 590 



Gly Lys Pro He Leu Phe 
595 



<210> 4 

<211> 624 

<212> PRT 

<213> CHO-Kl 

<400> 4 

Met Ser Asp Asn Gin Ser Trp Asn Ser Ser Gly Ser Glu GLu Asp Pro 
1 5 10 15 

Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys 
20 25 30 

Trp Thr Asn Tyr He His Gly Trp Gin Asp Arg Trp Val Val Leu Lys 
35 40 45 

Asn Asn Thr Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly 
50 55 60 

Cys Arg Gly Ser He Cys Leu Ser Lys Ala Val He Thr Pro His Asp 
65 70 75 80 

Phe Asp Glu Cys Arg Phe Asp He Ser Val Asn Asp Ser Val Trp Tyr 

85 90 95 
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Leu Are Ala Gin Asp Pro Asp His Arg Gin Gin Trp He Asp Ala He 
100 105 110 

Glu Gin His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg 
115 120 125 

Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser 
130 135 140 

Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys 
145 150 155 160 

Leu Ala Glu Met Glu Thr Phe Arg Asp He Leu Cys Arg Gin Val Asp 

165 170 175 

Thr Leu Gin Lys Tyr Phe Asp Val Cys Ala Asp Ala Val Ser Lys Asp 
180 185 190 

Glu Leu Gin Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro 
195 200 205 

Thr Thr Arg Ser Asp Gly Asp Phe Leu His Asn Thr Asn Gly Asn Lys 
210 215 220 

Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly He Asn Gly He Asp 
225 230 235 240 

Phe Lys Gly Glu Ala He Thr Phe Lys Ala Thr Thr Ala Gly He Leu 

245 250 255 

Ala Thr Leu Ser His Cys He Glu Leu Met Val Lys Arg Glu Glu Ser 
260 265 270 

Trp Gin Lys Arg His Asp Lys Glu Met Glu Lys Arg Arg Arg Leu Glu 
275 280 285 
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Glu Ala Tyr Lys Asn Ala Met Ala Glu Leu Lys Lys Lys Pro Arg Phe 
290 295 . 300 

Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu He Asn Glu Glu 
305 310 315 320 

Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gin Asp Lys He 

325 330 335 

Glu Glu Gin Ser Gin Ser Glu Lys Val Arg Leu His Trp Pro Thr Pro 
340 345 350 

Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val 
355 360 365 

Gin Lys Pro Tyr Ser Arg Ser Ser Ser Met Ser Ser He Asp Leu Val 
370 375 380 

Ser Ala Ser Asp Asp Val His Arg Phe Ser Ser Gin Val Glu Glu Met 
385 390 395 400 

Val Gin Asn His Met Thr Tyr Ser Leu Gin Asp Val Gly Gly Asp Ala 

405 410 415 

Asn Trp Gin Leu Val Val Glu Glu Gly Glu Met Lys Val Tyr Arg Arg 
420 425 430 

Glu Val Glu Glu Asn Gly He Val Leu Asp Pro Leu Lys Ala Thr His 
435 440 445 

Ala Val Lys Gly Val Thr Gly His Glu Val Cys Asn Tyr Phe Trp Ser 
450 455 460 

Val Asp Val Arg Asn Asp Trp Glu Thr Thr He Glu Asn Phe His Val 
465 470 475 480 
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Val Glu Thr Leu Ala Asp Asn Ala He lie He Tyr Gin Thr His Lys 

485 490 495 

Arg Val Trp Pro Ala Ser Gin Arg Asp Val Leu Tyr Leu Ser Ala He 
500 505 510 

Arg Lys lie Pro Ala Leu Thr Glu Asn Asp Pro Glu Thr Trp He Val 
515 520 525 

Cys Asn Phe Ser Val Asp His Asp Ser Ala Pro Leu Asn Asn Arg Cys 
530 535 540 

Val Arg Ala Lys He Asn Val Ala Met He Cys Gin Thr Leu Val Ser 
545 550 555 560 

Pro Pro Glu Gly Asn Gin Glu He Ser Arg Asp Asn He Leu Cys Lys 

565 570 575 

He Thr Tyr Val Ala Asn Val Asn Pro Gly Gly Trp Ala Pro Ala Ser 
580 585 590 

Val Leu Arg Ala Val Ala Lys Arg Glu Tyr Pro Lys Phe Leu Lys Arg 
595 600 605 

Phe Thr Ser Tyr Val Gin Glu Lys Thr Ala Gly Lys Pro He Leu Phe 
610 615 620 

<210> 5 

<211> 1794 

<212> DNA 

<213> HeLa cell 

<400> 5 

atgtcggata atcagagctg gaactcgtcg ggctcggagg aggatccaga gacggagtct 
60 

gggccgcctg tggagcgctg cggggtcctc agtaagtgga caaactacat tcatgggtgg 
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caggatcgtt gggtagtttt gaaaaataat gctctgagtt actacaaatc tgaagatgaa 

loO 

acagagtatg gctgcagagg atccatctgt cttagcaagg ctgtcatcac acctcacgat 

tttgatgaat gtcgatttga tattagtgta aatgatagtg tttggtatct tcgtgctcag 

gatccagatc atagacagca atggatagat gccattgaac agcacaagac tgaatctgga 
obO 

tatggatctg aatccagctt gcgtcgacat ggctcaatgg tgtccctggt gtctggagca 

agtggctact ctgcaacatc cacctcttca ttcaagaaag gccacagttt acgtgagaag 
480 

ttggctgaaa tggaaacatt tagagacatc ttatgtagac aagttgacac gctacagaag 
540 

tactttgatg cctgtgctga tgctgtctct aaggatgaac ttcaaaggga taaagtggta 
oOO 

gaagatgatg aagatgactt tcctacaacg cgttctgatg gtgacttctt gcatagtacc 
660 

aacggcaata aagaaaagtt atttccacat gtgacaccaa aaggaattaa tggtatagac 

tttaaagggg aagcgataac ttttaaagca actactgctg gaatccttgc aacactttct 
780 

cattgtattg aactaatggt taaacgtgag gacagctggc agaagagact ggataaggaa 
840 

actgagaaga aaagaagaac agaggaagca tataaaaatg caatgacaga acttaagaaa 

you 

aaatcccact ttggaggacc agattatgaa gaaggcccta acagtctgat taatgaagaa 
960 

sagttctttg atgctgttga agctgctctt gacagacaag ataaaataga agaacagtca 

cagagtgaaa aggtgagatt acattggcct acatccttgc cctctggaga tgccttttct 
1080 
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tctgtgggga cacatagatt tgtccaaaag gttgaagaga tggtgcagaa ccacatgact 

tactcattac aggatgtagg cggagatgcc aattggcagt tggttgtaga agaaggagaa 

atgaaggtat acagaagaga agtagaagaa aatgggattg ttctggatcc tttaaaagct 

acccatgcag ttaaaggcgt cacaggacat gaagtctgca attatttctg gaatgttgac 

^JoSS^^^^^ ^^^SSSa-a-^c aactatagaa aactttcatg tggtggaaac attagctgat 
1380 

aatgcaatca tcatttatca aacacacaag agggtgtggc ctgcttctca gcgagacgta 

ttatatcttt ctgtcattcg aaagatacca gccttgactg aaaatgaccc tgaaacttgg 
1500 

atagtttgta atttttctgt ggatcatgac agtgctcctc taaacaaccg atgtgtccgt 
lobO 

gccaaaataa atgttgctat gatttgtcaa accttggtaa gcccaccaga gggaaaccag 
Ib^O 

gaaattagca gggacaacat tctatgcaag attacatatg tagctaatgt gaaccctgga 
1680 

^?S!f^^^^^ cagcctcagt gttaagggca gtggcaaagc gagagtatcc taaatttcta 
1740 

aaacgtttta cttcttacgt ccaagaaaaa actgcaggaa agcctatttt gttc 



<210> 6 

<211> 1872 

<212> DNA 

<213> HeLa cell 

<400> 6 1 

atgtcggata atcagagctg gaactcgtcg ggctcggagg aggatccaga gacggagtct 
60 

gggccgcctg tggagcgctg cggggtcctc agtaagtgga caaactacat tcatgggtgg 
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caggatcgtt gggtagtttt 
180 

acagagtatg gctgcagagg 
240 

tttgatgaat gtcgatttga 
300 

gatccagatc atagacagca 
360 

tatggatctg aatccagctt 
420 

agtggctact ctgcaacatc 
480 

ttggctgaaa tggaaacatt 
540 

tactttgatg cctgtgctga 
600 

gaagatgatg aagatgactt 
660 

aacggcaata aagaaaagtt 
720 

tttaaagggg aagcgataac 
780 

cattgtattg aactaatggt 
840 

actgagaaga aaagaagaac 
900 

aaatcccact ttggaggacc 
960 

gagttctttg atgctgttga 
1020 

cagagtgaaa aggtgagatt 
1080 



gaaaaataat gctctgagtt 
atccatctgt cttagcaagg 
tattagtgta aatgatagtg 
atggatagat gccattgaac 
gcgtcgacat ggctcaatgg 
cacctcttca ttcaagaaag 
tagagacatc ttatgtagac 
tgctgtctct aaggatgaac 
tcctacaacg cgttctgatg 
atttccacat gtgacaccaa 
ttttaaagca actactgctg 
taaacgtgag gacagctggc 
agaggaagca tataaaaatg 
agattatgaa gaaggcccta 
agctgctctt gacagacaag 
acattggcct acatccttgc 
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actacaaatc tgaagatgaa 
ctgtcatcac acctcacgat 
tttggtatct tcgtgctcag 
agcacaagac tgaatctgga 
tgtccctggt gtctggagca 
gccacagttt acgtgagaag 
aagttgacac gctacagaag 
ttcaaaggga taaagtggta 
gtgacttctt gcatagtacc 
aaggaattaa tggtatagac 
gaatccttgc aacactttct 
agaagagact ggataaggaa 
caatgacaga acttaagaaa 
acagtctgat taatgaagaa 
ataaaataga agaacagtca 
cctctggaga tgccttttct 
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tctgtgggga cacatagatt tgtccaaaag ccctatagtc gctcttcctc catgtcttcc 
1140 

attgatctag tcagtgcctc tgatgatgtt cacagattca gctcccaggt tgaagagatg 

S%^^S^^^c acatgactta ctcattacag gatgtaggcg gagatgccaa ttggcagttg 

gtjgtagaag aaggagaaat gaaggtatac agaagagaag tagaagaaaa tgggattgtt 

ctggatcctt taaaagctac ccatgcagtt aaaggcgtca caggacatga agtctgcaat 
1380 

tatttctgga atgttgacgt tcgcaatgac tgggaaacaa ctatagaaaa ctttcatgtg 

gtfgaaacat tagctgataa tgcaatcatc atttatcaaa cacacaagag ggtgtggcct 
1500 

gcttctcagc gagacgtatt atatctttct gtcattcgaa agataccagc cttgactgaa 
1560 

aatgaccctg aaacttggat agtttgtaat ttttctgtgg atcatgacag tgctcctcta 
1620 

aacaaccgat gtgtccgtgc caaaataaat gttgctatga tttgtcaaac cttggtaagc 
1680 

ccaccagagg gaaaccagga aattagcagg gacaacattc tatgcaagat tacatatgta 

gctaatgtga accctggagg atgggcacca gcctcagtgt taagggcagt ggcaaagcga 
1800 

gagtatccta aatttctaaa acgttttact tcttacgtcc aagaaaaaac tgcaggaaag 
1860 

cctattttgt tc 
1872 



<210> 7 

<211> 2473 

<212> DNA 

<213> CHO-Kl 
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<400> 7 

acgcggggag tgggcccggc aggaagatgg cggcggtagc ggaggtgtga gcggacctgg 
60 

gtctctgccg ctggcttggc tcttcctgtc ttcctcccct cctccctccc cgactgaggt 

tggcacccag ggggccgagt tcaggtggcg gcgccgggcg cagcgcaggg gtcacggcca 
180 

cggccacggc ggctgacggc tggaagggca ggctttcttc gccgctcgtc ctccttccca 
240 

ggtccgctcg gtgtcaggcg cggcgacggc ggcgcagcgg gcgcgcttcc tccctcttcc 
300 

^SjJS^^*^^ cgccccggag cgggcactct tggctgtgcc atcccccgac ccttcacccc 
360 

agggactggg cgcctgcact ggcgcagctc tcggagcggg ggccggtctc ctgctcgcct 
'420 

gtcgcgcctc catgtcggat aaccagagct ggaactcgtc gggctcggag gaggatccgg 
480 

agacggagtc cgggccgcct gtggagcgct gcggggtcct cagcaagtgg acaaactata 
540 

ttcatgggtg gcaggatcgt tgggtagttt tgaaaaataa tactttgagt tactacaaat 
600 

ctgaagatga gacagagtac ggttgcaggg gatccatctg tcttagcaag gctgtgatca 
660 

cacctcatga ttttgatgaa tgtcggtttg atatcagtgt taatgatagt gtttggtatc 

ttcgtgctca ggacccagat cacagacagc agtggataga tgccattgaa cagcacaaga 
780 

ctgaatcagg atatggatct gagtccagct tacgtagaca tggctcaatg gtgtcactgg 
840 

tgtctggagc aagtgggtac tctgctacat ccacatcttc attcaagaaa ggacacagtt 
900 

tacgtgagaa attggctgaa atggaaactt ttagagacat cttatgtaga caagttgaca 
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960 

ctctccaaaa gtactttgat gtctgtgctg atgctgtctc caaggatgaa cttcaaaggg 
1020 

ataaagtggt agaagatgat gaagatgact tccctacaac tcgttctgat ggagactttt 
1080 

tgcacaatac caatggtaat aaggaaaaat tatttccaca tgtaacccCc aaaggaatta 
1140 

atggtataga ctttaaaggg gaagcaataa cttttaaagc aactactgct ggaatccttg 
1200 

ctacactttc tcattgtatt gaattaatgg taaaacggga agagagctgg caaaaaagac 
1260 

atgataagga aatggagaag agaagacgat tagaggaagc atacaagaat gcaatggcag 
1320 

agcttaagaa gaaaccccgt tttggagggc ctgattatga agaaggtccg aacagtctga 
•1380 

ttaatgagga ggagttcttt gatgctgttg aagctgctct tgacagacaa gataaaatag 
1440 

aggaacagtc acagagcgag aaggtcaggt tacactggcc tacacctttg ccatctggag 
1500 

atgccttttc ttctgttggg acccatagat ttgtacaaaa ggttgaagag atggtacaga 
1560 

accacatgac ttactcatta caggatgtag gtggtgatgc gaattggcaa ctagttgtag 
1620 

aagaaggaga aatgaaggta tacagaagag aagtcgaaga aaatggaatt gttctggatc 
1680 

ctttgaaagc tacccatgca gttaaaggtg ttacaggaca cgaagtctgc aattactttt 
1740 

ggagtgttga tgttcgcaat gactgggaaa ctactataga aaacttccat gtagtggaaa 
1800 

cattagctga taatgcaatc atcatttatc aaacgcacaa gagagtgtgg cctgcttctc 
1860 

agagagatgt actgtatctt tctgctattc gaaagatccc agccttgact gagaacgacc 
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1920 

ctgagacttg gatagtttgt aatttttctg tggatcatga cagcgctcct ctgaacaatc 
1980 

gatgtgtccg tgccaaaatc aatgttgcta tgatttgtca aaccttagta agcccaccag 
2040 

aggg£iaacca ggaaataagc agagacaaca ttctgtgcaa gattacatat gtagctaatg 
2100 

tgaacccagg aggatgggca ccagcctcgg tgttaagagc agtggcaaaa cgagaatatc 
2160 

ctaaatttct aaaacgtttt acttcttacg tccaagaaaa aactgcagga aaaccaattt 
2220 

tgttttagta tgtacagtga ctgaagcaag gctgtgtgac attccatgtt ggagaaagaa 
2280 

agaagaaaaa ttgagttctc taagctggaa cataggatct acagccttgt ccatggccca 
2340 

agaagaatca ttgcaatagt aaagctgggt atctaacact agccatctcc tgatagatct 
2400 

ccttgctcaa tgtgtaacta taaatacatg taaaatcaca tgcaaaaaaa aaaaaaaaaa 
2460 

2473 



<210> 8 

<211> 1872 

<212> DNA 

<213> CHO-Kl 

<400> 8 

atgtcggata accagagctg gaactcgtcg ggctcggagg aggatccgga gacggagtcc 
60 

gggccgcctg tggagcgctg cggggtcctc agcaagtgga caaactatat tcatgggtgg 
120 

caggatcgtt gggtagtttt gaaaaataat actttgagtt actacaaatc tgaagatgag 
180 
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acagagtacg gttgcagggg atccatctgt cttagcaagg ctgtgatcac acctcatgat 
240 

tttgatgaat gtcggtttga tatcagtgtt aatgatagtg tttggtatct tcgtgctcag 
300 

gacccagatc acagacagca gtggatagat gccattgaac agcacaagac tgaatcagga 
360 

tatggatctg agtccagctt acgtagacat ggctcaatgg tgtcactggt gtctggagca 
420 

agtgggtact ctgctacatc cacatcttca ttcaagaaag gacacagttt acgtgagaaa 
480 

ttggctgaaa tggaaacttt tagagacatc ttatgtagac aagttgacac tctccaaaag 
540 

tactttgatg tctgtgctga tgctgtctcc aaggatgaac ttcaaaggga taaagtggta 
600 

gaagatgatg aagatgactt ccctacaact cgttctgatg gagacttttt gcacaatacc 
660 

aatggtaata aggaaaaatt atttccacat gtaaccccca aaggaattaa tggtatagac 
720 

tttaaagggg aagcaataac ttttaaagca actactgctg gaatccttgc tacactttct 
780 

cattgtattg aattaatggt aaaacgggaa gagagctggc aaaaaagaca tgataaggaa 
840 

atggagaaga gaagacgatt . agaggaagca tacaagaatg caatggcaga gcttaagaag 
900 

aaaccccgtt ttggagggcc tgattatgaa gaaggtccga acagtctgat taatgaggag 
960 

gagttctttg atgctgttga agctgctctt gacagacaag ataaaataga ggaacagtca 
1020 

cagagcgaga aggtcaggtt acactggcct acacctttgc catctggaga tgccttttct 
1080 

tctgttggga cccatagatt tgtacaaaag ccctatagtc gctcttcctc catgtcttcc 
1140 
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attgatctag tcagtgcctc tgacgatgtt cacagattca gctcccaggt tgaagagatg 
1200 

gtacagaacc acatgactta ctcattacag gatgtaggtg gtgatgcgaa ttggcaacta 
1260 

gttgtagaag aaggagaaat gaaggtatac agaagagaag tcgaagaaaa tggaattgtt 
1320 

ctggatcctt tgaaagctac ccatgcagtt aaaggtgtta caggacacga agtctgcaat 
1380 

tacttttgga gtgttgatgt tcgcaatgac tgggaaacta ctatagaaaa cttccatgta 
1440 

gtggaaacat tagctgataa tgcaatcatc atttatcaaa cgcacaagag agtgtggcct 
1500 

gcttctcaga gagatgtact gtatctttct gctattcgaa agatcccagc cttgactgag 
1560 

aacgaccctg agacttggat agtttgtaat ttttctgtgg atcatgacag cgctcctctg 
1620 

aacaatcgat gtgtccgtgc caaaatcaat gttgctatga tttgtcaaac cttagtaagc 
1680 

ccaccagagg gaaaccagga aataagcaga gacaacattc tgtgcaagat tacatatgta 
1740 

gctaatgtga acccaggagg atgggcacca gcctcggtgt taagagcagt ggcaaaacga 
1800 

gaatatccta aatttctaaa acgttttact tcttacgtcc aagaaaaaac tgcaggaaaa 
1860 

ccaattttgt tt 
1872 



<210> 9 

<211> 22 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PGR primer 
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<400> 9 

gccctcactc cttctctagg eg 
22 



<210> 10 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 10 

cttaagctag cttgccaaac ctacagg 
27 



<210> 11 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 11 

cagaattcac catgtcggat aatcagagct gg 
32 



<210> 12 

<211> 56 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 12 

cagaattcac catggactac aaggacgacg acaaaatgtc ggataatcag agctgg 
56 



<210> 13 

<211> 32 

<212> DNA 

<213> Artificial Sequence 



2 4/3 0 



wo 2005/004898 



PCT/JP2004/004455 



<220> 

<223> PGR primer 
<400> 13 

ggctcgagct agaacaaaat aggctttcct gc 



<210> 14 

<21i> 53 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 14 

ggctcgagct atttgtcgtc gtccttgtag tcgaacaaaa taggctttcc tgc 



<210> 15 
<211> 75 
<212> DNA 

.<213> Artificial Sequence 
<220> 

<223> PGR primer 
<400> 15 

cagaggcact gactagatca atggaagaca tggaggaaga gcgactatag ggcttttgga 
60 

caaatctatg tgtcc 
75 



<210> 16 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 
<400> 16 

ccattgatct agtcagtgcc tctgatgatg ttcacagatt cagctcccag gttgaagaga 
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60 

tggtgcagaa cc 
72 



<210> 17 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 17 

cagaattcac catggaatct ggatatggat ctgaatc 



<210> 18 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

.<223> PGR primer 

<400> 18 

ggctcgagct attggacaaa tctatgtgtc cc 



<210> 19 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 19 

ctcttcaacc ttagtcttgt gctgttcaat ggc 



<210> 20 
<211> 33 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> PGR primer 
<400> 20 

cagcacaaga ctaaggttga agagatggtg cag 



<210> 21 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 21 

cacaagcttc ggataatcag agctggaac 
29 



<210> 22 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 22 

ggctcgagct aagatctagt cttgtgctgt tcaatggc 



<210> 23 

<211> 35 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PGR primer 

<400> 23 

cacaagcttc ggaatctgga tatggatctg aatcc 
35 
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<210> 24 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 24 

ggctcgagct aagatctttg gacaaatcta tgtgtccc 



<210> 25 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 25 

cacaagcttc gaaggttgaa gagatggtgc ag 
32 



<210> 26 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 26 

ggctcgagct aagatctgaa caaaataggc tttcctgc 
38 



<210> 27 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 
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<400> 27 

gagaaagtgt agcaaggatt ccagcagtag ttgc 
34 



<210> 28 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 28 

gaagatgact tccctacaac tcgttctgat gg 
32 



<210> 29 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 29 

tagaattcac tggcgcagct ctcg 
24 



<210> 30 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 30 

ggctcgagga atgtcacaca gccttgc 
27 



<210> 31 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> PGR primer 
<400> 31 

aagatcccag ccttgactg 
19 



<210> 32 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 32 

ggctcgagga acaaaatagg ctttcctgc 
29 
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